

to 1 Don't take a $75 -a- mo nth job 

Lt when jobs paying J 160 toMJO a 

■jj month and over are going bagging. Low pay 

jobs are for untrained men. Big pay jobs re- 
quire trained men. Don't be a plodder through life. Get into 
the one business that always pays big income — the Automp- 
live repair and Bales bufiincm R&he School training will 

I T-jf put you in the business. Learn the Automobile, Tractor 
■H and Flying Business,. quickest and best and at least cost 
Learn in S to A weeks and take your pick of the big jobs 
immediately upon leaving school. 

(fppotiunities Galling Void Jjygj; 
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Farm Books 

Farm MiTUnuriL'E Ckiifc $1.2$ 
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Farm Fuy I I ai ■ J II I I I i J I riotii $ijsa 
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General Instruction 
and Reference Books 
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Don't Da fay 
Write Today 




LEARN THE AUTO 



TPAnr ineiuami Mir Eieririe 
limvt SystPJii.lru^t.Trao- 
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Dyke's Working Models 
and Simplified Instructions 
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»per«tiOn| »nrj |pflra flW«i y**i 

tun Id from tho ault- Itsc-ir—ic’s i-uy and; 
quirk. Ary Aula Rtriirnen Id nol ■ 
macliLnlJt — iili mirk nsuilJifl Qt nljuit* 
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Ljf the prlnvfcpln. 1 ' 1 that'* tbs l-tiinu. 

| IF W£ PROVE TO YOU flu* students 

I who t L> F* I’M*' CfNrJ# iff* t« 

* , — murf cnJmf f jest can do f A* arntr 
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For Dyke's FREE 

32 ■ fiffv B«vkl«t 

It is liBtfrestlrifi hb 4 IhptnjnHv* in SUelf, Lr-a,n 
hnw ^uia i'-LTi g t-t ill Lkii 1 raining far only 1LH. 
Fill out belflW or wrtiv a poilnl — but- do Lt ho*. 
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_ hf IfluHnf Auto Hch-xi'a nr II . S *ruj 
t« 111# ftov+mir^nt durlr.j ih» wif. 

An-a ndnniaEa tiP A Cur^n^ndinrn C-i-uni b Uih: Whm jmn writ* Eh* 

uUia Kxmmlnuic-n Nfruulwirj ti'ju itk awmoitilnE ru juivi-t, 
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WEALTH 



HONOR 



RICHES 



Do not depend upon opportunity nr intel- 
lectual brilliancy off any kind, bmun it is 
well known that uneducated people often 

[inquire grcclt wealth, while cultured god 
talented people remain in poverty. 

Again, they do not depend upon capital, 

bM&ttaft irUkny men wi th capital loss what they 
have s while others with, no- capital acquire 
phenomenal wealth. 

Law governs every form of light, ho at. 

Bound and energy. Law governs every 
material thing and every immaterial tho Light. 
Law e-nvers the earth with beauty and fills, it 
with bounty- ShnJl we then not he certain 
that it aJm governs the diatributinu. of this 
bounty? 

We have published a remarkable little 
book, giving the conclusions of science con- 
cerning these lavra- Thu book contains midh 
remarkablo^ mush astonndinp revelations that. 

we prefer not. to let it gftfc into the hancto of 
the unintelligent or inappreciativc. It wilt 
therefore not be sold or given away, but we 
will be glad to lend you a copy ifi 1 you will 
send your name and address to the 

MASTER KEY INSTITUTE 



210 Howard Bldg 



St* Louis, Mo. 
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Bicycle - Racing Bowl Has New Features 



B ICYCLE, racing has been reintroduced 
on the Pacific coast in an elaborate 
stadium just completed at Los Angeles. 
Many points nt construction in die Vk-mile 
board track are entirely new su far as 
bicycle racing is concerned. Tbc influence 
of the automobile-speedway style is at 
on.ee apparent, for the new track 3:’ 
Steeply banked at each end, atnE slightly 



banked all the way around, It is ail exact 
duplicate of the famous Beverly Speed- 
way, reduced to one -tenth tile size oi the 
latter, Inside tlie track has been laid out 

what is called a "Parisian garden.” Tables 
and sunshades have been provided, ancE 
patrons may sit here and partake of cool 

drill ks while watching the races. Nearly 
5,000 spectators attended the contests. 




LpF|: A Perspective af the '*cw BkyqBe 

Track,. Showing n. Stecp]y Banked Turn, £ 
E-tca iubtawfik, and the "PsuEtfien EiarsLcrr In* 
field. Ktuht.! The Kider find fctlte Made a 
Ji-MLle SjiTiitfe &£a.in%t Tiirtc uh OiwUif Djtf 
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Ta Ike I*cEt Is a Close View oE the ■‘'Parisian Garden" with a Section the: B leathers In the Basis ErflVfid- 
Right : Huw a Kate Lpo-kfc from an ALrjilan.e r Modeled after Automobile- Speedway Designs. the Track Ls 
Said tn be K-Jfi Cerpt Ion J LIv Fast. Tht Speedway Influence I* Apparent in This and the Top View.. Note the 
lli^h, Smooth Outer KclSUibie Wall on the Ends and the 3un.ee between the trick and the InfteLd Felice 
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V O P U L A R M ECH A NIC S 




AUTOMOBILE LAVATORY FIXED 

TO RUNNING BOARD 



Soon, perhaps., auLontti'bile.H wiJi be fur- 
nished with ail the convt'oits of a home. 
Already they have been equipped with 




Left: The Lavatory is Shown Closed, Abovt and 

Below It is Shown Open. Right: Lavatory on 

the AutoraDbiEc Rininiiij; Board Ready for Use 



sleeping 1 quarters, and now there in avail- 
able a lavatory. The auto lavatory in- 
cludes a water reservoir, a basin, a faucet, 
a towel holder, and a Soap dash, It ifi 
carried on the running board oi the car, 

to which it is bolted, and when not in use-, 

the basin folds tip against the water 
reservoir, Where st cun be locked. Every- 
thing is then in closed, and the outfit has 
the appearance of a hoi:, which can he 

ornamented in the same style as the ear. 



M A GNETIZ ER Q PER AXES Q HI CKLY 
AND HAS MANIFOLD USES 



Art ctccrrical device that can be made 

to magnetize or demagnetize instantly, 
according to the requirements of the u^cr, 
and which is applicable for commercial 
use in machine shops, jewelry shops, etc., 
is a recent development. It may he used 
with alternating or direct current with 
equally satisfactory results, hut the 
length of time the object rests on the 
charged plate is slightly different in eoch 
case. The device weighs only 4 Lb. and 
resembles an inverted pan, the upper sur- 




face of which is tL magnet. To demagne- 
tize, the magnetized object is rapidly 

passed over the charged surface. To 

magnctir-C an object, it is only nece^sary 

to place it iii the tenter of the device and 
press tile button switch for three seconds. 



DAILY PAPER TO EE PRINTED 

ABOARD FLYING AIRPLANE 

B — j ^ — m 

If present plans mature!, within a short 

time the Aerial Mail, a daily newspaper, 
will be made up and printed aboard fast 
airplanes plying between London and 
Pam on regular schedules. The edition 
destined for the latter city will he in 

French and that for London in English. 
The machines whl be In constant wire- 
less communication with both terminals., 
and news of special moment, as well as 

the latest market quotations, will be writ- 
ten tip, edited, set into type, and printed 

"on the fly/' The venture is sponsored 

by a famous English publication, and 

while there may be sonic question as to 
the actual utility of the undertaking, that 
it will have a certain spectacular publicity 
value there can be no doubL 



BORAX MOUNTAIN IN NEVADA 

IS WORLD'S LARGEST 

A mountain of cole man etc, the ore from 
which borax Is extracted, was discovered 
in Clark County, Nevada, January 23* and 
will supply the widely used chemical fur 
many years to com ey as it is estimated (hat 
there are over 500,000 tout of it in sight.. 

The immense outcropping i.s P roughly, 

3.000 ft. in length and about SOU ft. high. 

The full depth will not be known until 
borings arc mark. The element of ro- 
mance h strong in the story of the dis- 
covery, The lucky prospectors, having 
tramped for weeks through the practically 
u uex pi o red "Mu ddy Mottn tain co u n [ ry" 1 
without making a strike, and having almost 
exhausted their u gm.h stake/' were about 

to pass an unlikely looking canon when 
one fit them happened to notice the 
whitish outcroppings, characteristic of the 

deposit. This was on the wedding anni- 
versary of the capitalist who purchased 

the claim from its discoverers for a price 

which will enable them to retire to lives 
of case and comfort. 



COii one of the uninhabited islands of the 
Loochoo Archipelago, which stretches in 
a long chain southward from Japan, large 
deposits of phosphorus are reported to 
have been discovered. 





AN ANIMATED PHOTOGRAPHIC OUTFIT IN INDIA 




\7"ANKEE] In gcn-uli y Ii-sh made pbotopranSiv In Iraka wv b? mfl’kipf unc ef that 

i prUnnt — llie elifhihHnL Thu pbDfcuffraphef js an American. who i3 

fl,qcQen.|„^=iyiri£ She Duke a? ConniUKbt on hh tW* c.f India. He Is prepared Ict all 
enjtrg:ericiqs F tacc^ptla^ riill, and fila QfrCUrB iR Indl* only at dates ihafc axe ahaul as 
predi^ly known W c w Veat r H Day, 
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VOW LAW MECHANICS 



HUGE OIL CIRCUIT BREAKER 
IS LARGEST IN THE WORLD 

What is believed to lie the worlds 
largest oil drtMiit breaker has just been 
completed. It is 

om of seven (if 

the same slue 
that arc bring 
huilt for a Cal- 



ifornia 



power 

It is 



ULTRAVIOLET RAYS DISCLOSE 
SECRETS OF OLD PARCHMENTS 

M udi of the lore of ancient palimpsests 

-parchment manuscripts from which the 

original writing 

Ins linen erased 

and w r 1 1 1 en 
over nx a later 

date— is About 

to be laid, hare 



company. 

no wonder that 



bin 



st has to oe an 

3 a r g e, for it 

operates at 165,- 
000 volts, 400 
amperes, at any 
altitude from 
sea level to 4.,’ 

000 ft, above. 

The solenoid, 
by which _ it is 

operated, is ac- 
tuated til rough 
a rclny that i> 
ertergiied by a 
bushing trans- 
former, It is 

closed by means 

of a push-but- 
ton switch. The 
circuit breaker 
is composed oi 
three units 

*■ ■ wr wm 

which 

hive 





the 



mvste- 

oF 



together 
a total 
length of 32 ft., 
and the height 

from the bot- 
tom of the tank 

tt> tllfi top fll The Enormcus Sire of the Cijcuit Breaker can be Juiced by 
-I ■ i „ - CamparinK It witb the Mem Who are A can dint; beside It P 

|I1C inSiqjrnorFi IS and t he x-vr& Men A-bffVr. trade the Insulators 

16 fL The ap- 
paratus weighs approximately SO.tK’lO lb.. 

and requires more than 4,00(i gat. of oil. 



riotiy power 
she ultraviolet 
light produced 
by t h e m e reu ry- 
vapor lamps, 

F r e v i a n ji to 
19E4 the discov- 
erer of a new 

method of 

Using the rays, 

a Benedictine 

Tit unk o f t h c 

Bavarian order, 

had made siu;li 

progress that 
man y of 1 3i c 
ancient parch - 

nt c n t s i n t h e 

Benedictine Ab- 
bey Of WcHHD- 
btutlrl had been 

mas fc to dis- 
close their 
secrets, In prill 
tuple the new 

method h quite 

simple, bring 

based upon the 

pecu liarity, pos- 
sca s ed by many 

sn b-T 



organic 
S I. A [1 C e s 



o f 



fluorescing 

colored 




r 



glowing 

—when 



hv if b 



EVERY VARIETY OF COTTON 
GROWN IN CALIFORNIA 

Cotton culture in the Sau Joaquin Valley, 
California, has had such success ini results 

that ginneries and by-product plants have 

bad lo be erected in Kern County, where 
the product of more than JilDiKJ acres is 
being ginned. But the really remarkable 
feat le re of this crop is that it shows that 
every species of cotton grown in any other 
part of the world is lie mg successfully 
produced in this district. The yield ^per 
acre compares favorably, in both the 
short -staple and long-staple varieties, with 

the yield in any other state, 



a pale canary - 

brought under the 

influence of the invisible ultraviolet rays. 
The old parchments possess ibis property 
to a remarkable degree, while the ink o£ 

tin: older writings upon them, containing 

ingredients insensible to the action of the 

rays, remains dark and forms a contrast 

of sufficient intensity to register clearly 

□n a photographic plate. 



€T A radio station has been proposed for 
Greenland which would bring Et into con- 
tact with the outside world during the 
win Let months., Jt is {jstimated that such 
n station for direct communication with 
Copenhagen, Denmark, would cost about 

$2,000,000, and for intercourse with Ice- 
land and Cana- la. about $250,000, 
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The liiizids Ansi si* the Feet in FrcpcIKnft tiie tfcw La-wn String. The Rider.. Sitlins rai A Cr&si Bu£fd P 

Fuahes a Hand! E-tam. With Hi» Feet He PtiaJw® a Second the OW^ti Wsy 

and. 1 he Cooperative Ardun .Moves the SiAspEruIcd Camanc 



LAWN SWING OF LATE DESIGN 

IS HAND-OPERATED 

A lawn swing, different from moit in 
that it is propelled with the tiands and 
the feet, has lately been Introduced. The 
rider, or riders, sit on cross boards and 
place ^ t heir feet on nn underlying icist, 
grasping a handle beam at the same time* 
With the inclination to swing, they push 
forward with their feet qn the underlying 
rest and pull on the handle team. These 

two beams arc connected and their co- 
operative action moves Lhe swing body, 
which is suspended by rods from a frame. 



trunk-rack pipe organ 

IS AUTO JAZZ BAND 

A musically inch net! motor enthusiast 

of California has had his car equipped 
with a miniature pipe organ so that 
lie may enjoy Elis two pleasures simul- 
taneously, The tubes of the organ arc 
arranged at tEic back of the car in t lie 
form of a trunk rack, the horn belts on 
the tube cmh being all there is to indicate 
that tEie luggage carrier is not all that 
ft seems to he. They are not Erne organ 
pipes, but merely serve as conduits to 

condu Ct the music From n small re^dl-typc 

organ located utidur the ear Floorboard*, 
This h electrically driven by a small motor 
‘which draw*; its power from the car stor- 



age hattcry. A switch placed on the steer- 
ing column, within easy reach of the 
driver, makes it possible for him to enjoy 

all the IzLt cst 3.1 r h whenever he wishes. 




T'lria AppirtTitly Bubftiivttfll Trunk R«ek I* R«lly 

fttide Up uS tlw QutL« Tiibns. tht Auto PLpe Or^anu 
Tho OffiJiri Pfrajic* eg Blung ujifkr tltt Cur Fjcior- 

k'Oard'i and is ELtccri.Ga.lly Driven 
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AQUARIUM AT 



W HILE tlie land-ani- 

m;d kingdom of the 

world lias li tJL'it S-Q thor- 



ough ty explored that on 
at rare intervals, today, is 
a new and distinct species 

made known to us r very 
niLLdi the Contrary is true 

concerning our knowl- 
edge pi the denizens oi 

the deep. In this depart- 
ment of zoological re- 
search there are large 




areas rtcu in marine 



fauna still to he explored 
scientifically tor t lac com- 
mon good of mankind, es- 
pecially among tEic warm 

waters of the semitropic 

regions. Ot all such re- 
gions none can compare 

as a happy h u n t E u g 

ground for scientist, arm 

tenr angler, and profes- 
sional fisherman with, the 
region of the Gulf Stream 

which skirts the sliorei 



of Florida, 

T h e m os t s on the rl y 
city on flie Florida main- 
land is Miami, nestling 
beside the limpid waters 

of lliseayne f I ay, and pro- 
tected by a peninsula 
from the heavy seas of 
the ocean in times of 
storm. At Miami Beach 
there was opened early 
in Ja nuary rm aquarium 
and biological laboratory 

which will take rank with 

the great aquariums of 
Hie world. Its exhibits 
will be constantly r fi- 
ll ewed, for it is equipped 
with three collecting 
cruisers to gather speci- 
mens, Fish have always 

seemed to have a peculiar 

appeal to man. who, as a 
child, turns from his fa- 
vor ire toy to gaze upCm a 
goldfish in a tiny bowl, 
and, as an adult, will sit 
beside a stream by the 
hour in the hope of laud- 
ing a "string, 13 Therefore 
it Es reasonable to expect 
that in point of popular 
interest the aquarium will' 
make of Miami the 







MIAMI, FLORIDA, RIVALS ANY IN THE WORLD 

By HENRY S_ WHITE 



Naples* or Monaco* of America, with an 
opportunity 1 for the Florida, visitor to oh- 
serve Lite mystery and beauty of dcep-sca 

life afforded to an equal 

extent only Eu the famous 

aquariums n f those Med- 
iterranean cities. 

The Miami aquarium is 
equipped with 50 exhibi- 
tion tanks, each with a 
visible -area of 4 by 6 ft. 

One of the glass tanks is 

30 it. Ec-ug, 1 5 ft, wide, 
and to ff. deep— probably 

lank in tire 




it 



be 



may 

shown fish up to 12 ft. in 
length. The exhibition 

tanks are arranged along 
corridors in the general 

form of a Maltese cross, 

with a central rotunda. 
There arc no direct open- 
ings in the corridors, the 
only Eight admitted being 
that from skylight open- 

each 



tanks, give the interior of the aquarium 
the atmosphere of the ocean dept Els. To 
make this illusion more realistic, the tanks 





ings d irnctly o ter 

exhibition chamber, so that the sun s 
rays, filtering' througEi Lite waters of the 



An Octopus in One oE the Aquarium Tanks; This Eight-Armed Ocean 

Scamp Has- the Faculty of Changing Color at Will 



ziTd lined with coral rock, and festooned 
with living specimens of the wondrous 




VK=Erf nr minn jn or mi imidiil 4 id L ■ n id HMHfl E 



0rae of fb? Ccrnidon: of the AqilBfilkffl, Dvrigmul So That the Only IllUtnlllJiiiiflai A4piJttBd I* fiFom. Skylight 

Oprnings o-ver Each Tank,. Dlffi»LnE Light fisrasigh the Sea Water find 

Producing a Weird Kta«£m>bl«nice EQ lk$ (hwa Depths 
















SOS 



P O P t; LA R M E CH A NICS 




Llcrt Lg Shown a li-Faai Swoidfiidi, Which Lived for Many Weeks in she 

36-F-oot Tank -oS the AquaFium, T Men are Vcfttyrng 

Its Lenuth by Mca^inini; li wllh a T^pe 



rlcsra of the ocean bed. 
Moat people who live 
far from the subtropic 
seas. especially those in 
Inland America, Have 
little conception of the 

beauty alt this combina- 
tion ol the colored fi*h 
of our southern waters, 
and the beautiful flora of 
the ocean. To them a 
visit to the -Miami atj Ha- 
rm til will lie one of the 
Lin forget able incidents of 

tlieir lives. And it is no 

longer necessary to go to 
the Mediterranean to en- 
joy this g rat i beat ion l 



GRANITE FROM QUARRIES 

BY AUTO TRACK 

The first railroad in the United States 

wan built at West Quincy, Mass., and now 

there liii-H been cmistmcEccl L litre: an zint im- 
mobile track ihsit supersedes the railroad 
and ■docs its* work more efficiently and 
economically. At a near-by granite quarry p 
ihc stone wns formerly transported on 
freight cars, v.1l icli had to circle the high 
lulls an order to reach the point where 

l he granite blocks were deposited., after 

they had been brought up from the quarry 
pit. That involved considerable waste of 
lime and power. The remedy was to 
Ira vet in a straight Hue, from starting' 
point to destination, instead of in a series 
of circles, or, rather* spirals. This is done 
fay means of an automobile track, con- 
sisting of two steel troughs, each 14 in, 
’ wide and 5 in, deep, spaced to suit the 
standard w lie el gauge, At the tap of tbe 
incline:, which is about 500 ft. long 1 , is a 



power house, where a cable windlass is 
electrically operated. By means of the 

cable any an to truck can be hoisted Up to 
the lop of the track. Here the granite is 
loaded onto the truck, which is then 
lowered, by means of the windlass, to the 
bottom of the track. The loaded truck, 
without any fur tlier at ten tier, is then free 

to carry its load to any destination. 



COOPERATIVE GARAGE PLAN 
PROVES QUITE PRACTICABLE 

The conduct mg of a. cooperative garage 
on a large scale by the undertakers of 
Bloomington, 111., has pro veil so entirely 
successful that other similar organisations 

in surrounding cities contemplate giving 

the plan a trial. The garage building, 

modern in every particular, was built es- 
pecially for the purpose, and lias a front- 
age of 125 ft. and a depth of 1 5ft ft, A 

.skilled mechanic keeps the Cars and 

hearses in good running order, for which 




At che Left Is the Top aE che Automobile Track, Showing; the Cable That Hoists and Lowers the Cars RoonLTLg 
Back to ihc Power House Seen in the Bacfcuraund. The View at the Right was Taken from the 
Bottom ut c!he Track. The Approach to the Whwl Troughs had Not be?n Laid at That T 3 me 
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J i»t After of the Gu ra u c BhwLiti Oie 

Mtrabt**-' Cflfft Grouped Iti F*fjH*n.#i*i!jr As- 
signed PUitft! TruiE^eam CriiiitE Cottiirue- 

EiQIS WAS. Vflvdr TftVf Kiini-iriC. il r-|i fros-te. Sky- 
lights and Pjtney cf Windows PrqvLdt IJtunia- 

nation lor All Parts of the Flour 
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Exterior a? the Welt-Thay^ht-Out and Designed Cooperative Garage Located ae Elaomin plan, I ILinoEs : With 

3 l Front axe oE 125 Feet and a Depth cf 1 5*0 F«fc„ the Sabstamial Building Easily Houser. Hie Nurses 

and Livery Cats Bcl-an liin^ to the Members of the Undertaken* Au-uciatian of That Csty 



he is paid. He a] so has the privilege of 
taking other cars in for repairs during 

his leisure time. Operating 1 expenses are 
charged on a pro-raLa liasi^. and h is said 
that the plan has resulted in a saving of 
per cent to every mein her o£ the or- 
£3 nidation. 



IMPROVED APPARATUS TESTS 
ELECTRIC AUTO STARTERS 

_ A compact testing unit, especially de- 
signed to locate i luc faults in the electrical 

equipment of a popular make of auto- 

mobile, can be adapted to make generator. 

, field -coil, ami 




star ting- motor, arm? 
automatic cut-out tests on about UO per 
cent of the various types of these ap- 
paratus in use oh tile many different 
makes of cars. Tin: driving motor of the 
device is rated at tip. and ha? a s peed 
range of from 300 to 3.000 r.p.m,, 
governed by a controller mounted on the 
front of the supporting stand. A V-type 

vise, which holds either the generator or 
the starting motor when undergoing test, 
is equipped with a winding and can be 
used a? a "'growler” to locate short and 
open circuits in armatures. The pulling 
power and current consumption of start- 
ing motors are measured by means oi a 



Spring scale,, a short brake beam and 

clamp, and an ammeter having a range of 
b 00 amperes. A voltmeter with a range up 

to IS volts, and a revolution counter read- 




Lift: Tlw V-VLeu Era Uae uj- jl “Gnawler" Test tag an 
AfEiLaiuru. Center: Now the Compactness o[ toe 

Apparatus. Rights Tei-tSnjf a Gejierstor 



fug front 3 W to 3,000 r.p.m., complete the 
outfit, which is entirely self-contained and 
occupies but little floor space. 












BLIMP TOWS HOME STRAY OBSERVATION BALLOON 



By JOHN EDWIN' HOGG 
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II. AT is believed to be the first 
instance of tlie kind tn the 3 iis- 
oi aerial navigation occurred 
over Los Angtlcs County recently — 
an atrial derelict being pursued by 
nn airship, overtaken, cap Lured, and 
towed home. 



An observation balloon in use 
over Ross Field, Arcadia, soared 
aloft aver the Pomona Valley when 
a sudden gust of wind snapped its 
anchoring; calde. Lieut. Harry M. 
Nelson was in the balloon basket 
at t Ei e rime, conducting some experi- 
ments with a newly installed radio- 
telephone. When lie discovered him- 
self soaring through space in a free 
balloon. !ii 5 first thought was to 
parachute to the earth* and let the 
balloon go. Having the phone at his 

disposal, he. decided, however, to 
secure the sanction of his superior 



o nicer before abandoning the balloon 
to its fate. Get ring in touch with 
the officer, Lieutenant Nelson stated 

bis predicament, and asked permis- 
sion to jump with the parachute, 
'‘Don’t jump,” replied the command- 
ing officer: "stick wish your balloon. 
We arc getting n blimp) out to Come 
after you ami tow you in. Jump out 

if your life is endangered, but other- 
wise stick with your balloon/' 



A few momenta later two blimps 
were soaring through space in pur- 
suit of tire derelict balloon. Running 
before the wind the power balloons 
quickly overhauled the runaway, 
which was drifting helplessly with 

the wind. Five airplanes, carrying 
sandbags, also joined ill the chase. 
They carried the bags to he dropped 
Upon the runaway balloon alter its 
passenger should have dropped to 
tlic earth with his parachute, and in 
the event the blimps failed to cap- 
ture the derelict. The airplanes 
quickly cmiglit up with it, and hov- 
ered a toll Lid it until the blimps came* 
One of the blimps was equipped 
with radiotelephone, and In a very 
few minutes its pilot was in com- 
munication with the helpless lieu- 

tenant in the runaway. "Drop ynur 

rmsc-Eine/* called the btilllp pilot, 
Carl Wallon, to the officer in the 
derelict balloon. Lieutenant Nelson 
heard the words distinctly. He cut 
away the nose -line, and 400 ft. of 

spoilt man tin mpo dangled earthward 

from the nose of the sausage. 



The chase had progressed -approx 
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innately 50 miles mil over tEse Pomona 
Valley before the blimps maneuvered 
alongside the runaway balloon. Pilot 
Wallon managed to gel under the run- 
away., and after several attempts his assist- 
ant, Sergeant Fred Campbell, succeeded 

ill reaching nut with a hallo On-cord hook 
(a device used in ballooning, very similar 
to art ordinary boathook), catch the nosc- 
lirae of the dcrcEict and pull it into the 

ggndolffl of the airship. The latter was 
promptly given power iiEiead, and was 
sent upward to the level of the derelict 
balloon. In a few seconds more the low 
line was stretched fatal, It took 40 min- 
utes for tile blimp to tow the runaway 
hack to the field, but in due lime both 
air craft were safely under the care of 
J-lie ground crews. The other blimp, and 
the airplanes which look part in the 
chase, returned to the field ahead of the 
airship and the runaway hallo on. The 
only difficulty encountered by the blimp 
in towing the balloon was in keeping the 
two balloons ballasted equally. After a 
few minutes of experimentation along 
this line, however, tile balloon 1 Lenten - 



Bll 



ant succeeded in keeping the weight of 
his craft properly adjusted, ho the blimp 
pulled the balloon to the field like a docile 
kitten on the end of a string, 

Capturing the runaway balloon 

the blimp proved to E)U highly ad van- 



wit b 



^iot l Em 



tageOUS, 

cither air craft resulted 
was the life of 

A 





damage to 
and at no time 
balloon lieutenant 

jl bJJm 

endangered- A similar accident , which 

occur red on the same field about tEiree 

years ag«, when no blimps were available 
at the field, cost the life of a balloon officer, 
and resulted in the total loss of two bal- 



gusl o f 
its cable. 



loons worth $15,000 each, A 
wind broke one balloon from 
It crashed into a second balloon, tearing 
the basket from it and da hiring this offi- 
cer 5110 ft. to earth. One balloon fell to 
earth as a mass of wreckage, white the 
other soared away to he torn to pieces 
in a tree. The occupants of the second 
balloon paracEiuted Lo earth and escaped 
without injury. The use of airplanes to 
bring runaway balloons to earth by drop- 
ping Handbags Upon them was described 

in this magazine some time ago.. 
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LAUNCHING THE LARGEST U. S. SU PE RBREADN AUGHT 

T 1TE laifteit wars-Tup «vct tflHiiLchctft on e3ilh c-antlncnt, the Qiiperdreadnaui'ht "CoEG»Ta.dn." it Keen bene JiHt 
as it leave a the btiffp and take* the water fira-ccEully. Tie laimthinjc took plDGc at Camden, N. J.,. 
Amt was attended by ThMrilOE'G Ftaaievglt., as-aisiant HeCceUuy tff Che Wavy. Tilt ebri B l«lLn £ cmmUkW wna 
■perf armed hv Mrs,. Max M-etwHUs, n. Haugliter of II. S. Senator NbeholMtfi. aE CoJPr-SidO, Who teptfeflented the 
Biam Eor which the treat flttp aa Darned. 







army airmen train to prove that 






The B&mlm 4 o No-' 1 Tiii-n- Pysidi 
Downward ImnifdaiiccSy After 
TSiey are Released. but Fail 
Hfiqy F«-t in a H&rizcimal Pa- 
^fecion, Gradually the IE navy 
1-C^ad OverbaJances the Lichee; 
Tail Piece, and she Deadly Mis- 
sile Phi ones toward It* Target 
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Givtttn; Ehe CM-atit Hot n c t lea 
lJcaelL-33 , caling I Tli# B Wilis. 

at >.: I [ hi: p; in CradltLi kc Packs 

under the- Wiifcgn. They are 
Dropped by Fvillhu: WlMB 
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The Eanihs Pfclvrfcd Hctc would Destroy a 
G Dod-Size Fleet IT Tltsy vrtr$ Loaded- However, 
The? Are Only Diunsnitfi Used in. Target Prac- 
tice* The Worse Damage Tliev Do ss tn E>i q 
&ij 5 Hrtlcfl En the Oi'Diiad 5 ike Those SbC-'-'rt <ffl. 
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AIRPLANE IS BATTLESHIPS MASTER 
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A Terrible CraMlMrtfcffll ol !>e- 

fei^ucilvc Hew 33 

Shown a M-srcii*. fSoir-bhijg' Plane 
Dropping a Sel^PropeLLinE Tor- 
pedo. Im media rely the Meehan-* 
Kal Shark Strikes tbe Wanes', 
Its- Enjrinea- Drive It toward Ihe 
5h.ip at 3 5 Miles- or More an Hour 
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« TV_ 



The White Circle lb ihr BnH-'B-Sn of 
G i ci u rnl Tar* eL Hel*^ Made 

by Dummy Buffil* like Tlio*e Shown 
■in tbe Pfrttdlnz Pb^, Speak Well Eot 
the tSrimls-er-a 1, Merit-tin on chin. Good 

‘’‘Shooting' i* Indicated! by the 
Hooey coafib of Hole* AN aroond 
the Etdl'ia-Eye. The Durtinries sire 
Balanced and Pall JuHt like Re-il 

Bomba 

t? r 'i ■*&■ I. COH-mMEC £H PUlCiC I h re C H t* IM 
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A Campanian View oE The Ortc *? Top P Taken 
o Few Secondn Later: Here ibe Torpedo SiiB 

Struck lbs Water SquBTtly, Hod It Filled Ne*e 
OP Till FLra-t, If; would Simply have Behaved 
CrfliiSr UntU Ilf Dower wni tshnyateil . Tlir-r 
(ore, Torpedoes nxosfc Ijc Dropped near 1b«; Water 
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LATE FRENCH TESTING DEVICE 
RECORDS IRON PERMEABILITY 

Iron; to be used us cores for fields or 
armatures must be tested us to hs 



nctic per 

■ I' ■ m 



m ag- 

tneabi thy . This is aecom- 





a device 
nated In 

a n rl hi r o 




The SumpEc Bar 

! I 1 ik s c retd 

Lbs Mid- 
die toil, an Eke- 
t F 1 £ Cuirent i » 
Turned dtt* ar.d 
Iferf Hermeabilicj' is 
Ihdiuatcd on. five 
(jaJvanojricIcr 



WASTE APPLES YIELD RICH 
SIRUP BY NEW PROCESS 

A new extraction process converts the 
juice or even the most intensely acid 
varieties of apples into a .sweet, rich sirup, 
• hull is entirety suitable as a base for 
Ikivoring' extracts and for ninny other 

A valuable by-product of the 
|irncc:-:s is a compound, known a 5 
calcium malatc., which is i den fi- 
eri I with the so-called " 



P minscs. 




hitherto derived from 

TEits 

the baFjs of 




s an d” 

maple sirup exclusively. 

compound forms 
malic acid, and was v; 

$1A(} per 1b„ and more, before the 
war, at which price if was pur- 

by German kite rests in 

of hundred s of 







t 




At 



present, the only plants employ - 

the process are located 



\r\" 



g i b b v |j - .. « a fv 4 k r u ti i v nj"uafciuu I El 

Nova Scotia* hut, as it utilize* a 
fruit which is now hting allowed 
to go lo waste to the extent o 1 
hundreds of thousands of tons si 



which a sample bar of the piece may be 
placed for the test. Three coils are located 
side by side on Lop of the hi&irutimrtt hox f 

a 5 oft -iron frame passing through | lie two 

outer coils. The piece to be tested is AUTO REAR-VIEW MIRRORS ARE 



year, it is. lo be expected and hoped that 
the method will come into wide general 
LL M Within the near future. 



piece 

inserted through the middle 

contact with the soft -iron frame, 

completing a magnetic circuit. 

swatches permit sending variable electric 
currents through the parts of the instru- 
ment, and an index to the permeability 
of tile test ikece is found in flic read- 
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PART OF WINDSHIELD WINGS 



A navel placement for automobile rear- 
view mirrors is at the 
the auxiliary side defte 



upper corners oi 

: e l (j rs wh ich h ave 



By 



piece 

mg: of tlm sensitive galvanometer, 
the convenient and compact arrangement 
of tiie ttistruine-iil. much time is saved in 



co m e iiitn wide use recently, 
manufacturer ui thes 



An eastern 



fitments is supply- 
ing the wings with generous-size circular 

the 



akirg tlic test. 



AIRPLANES MAY BE USED 



TO TOUR GRAND CANON 

Viewing the wonders and grandeurs of 

the Lima us Grand Canon nt" the Colorado 

River as the eagle sees them may be a. 
possibility far tourists in the near future 
if the plans of the secretary of the interior 

work out as they are expected lo. He 
has forwarded a request to the War De- 
partment that it lend its cooperation in 
making an aerial survey of the great gorge 
and in locating and mapping suitable air- 
plane-landing field 1 :. To accomplish these 
purposes the use nt an army plane is proj- 
ected. Should it be found 



enses in me upper co rn c r» r specially 
ground in the plale glass and heavily sil- 
vered and protected against scratching. 
These form wide-angle tn Errors w 
show all the road ta the rear as well as 
a considerable pari of Lhe landscape On 






practicao 

and safe to tour tin: chasm via airplane, 
commercial interests will be encouraged 

to engage in the undertaking on a large 

scale. 



AiitE-WindHlucEii Deflector Win^-s wi*h. Rear-Vi dan. 

Lttfii Mirr&ri Ground into the Glass 

both sides. Tht deflectors may be so ad- 
justed! that the mirrors are correctly 

focused for both the driver anti the pas- 

seniors i n the rear seats H 









ncct H- the with the national liigli— 

way between New York City and Atlanta, 

( iz-L. ■ the erection of zlh entrance house, 



of unique design* and last* but not least, 
in the caverns themselves., the ins t alia t ion 
of what is, perhaps, the most elaborate 
electric- i] In mi Elation system that exists m 
nny caverns in th c world, The electricity 
is Pl-i-] it- d by a power plant consisting' 

at t^vcj 25 -hp, engines driving two l5-kw. fc 

125-volt generators, with storage batteries 
and also two 3-kw. engines for any emer- 
gency requirements. The current is con- 
ducted to every cranny and nook of tlie 

caverns by means of an elaborate system 

of underground lead-covered cables, and 

the lighting is of the concealed indirect 

flood system, so that t lie re 3 s nothing vig- 
il ilc but the illumination itself, which ap- 
pears to he spontaneous, and 
to the charm of nature's part of the work. 
Over 3D rooms and passages are now 

open to visitors, and they are 

and dr}', and as well ventilated 

residence. Inside tlie caverns 
peratnre is uniformly about 56 4 

it only in hot summer weather that any 

additional clothing might he needed. 

The entrance to the caverns is from the 
western slope of one of tlie foothills of 

the Massanuttcn Mountain, situated in 

the northeastern part of Rockingham 
County. A stairway leads to the first room 

entered, which is called the "Oriental 

It measures 25 by 9Q ft,, with a 
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all clean 

as a city 
the tern- 

F.. and it 
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HfYMBiT. iPt . Laa Cm Lkm 

Tjhi Gab-utce H& uk to th* Erutlcij C* r* FJl* , BiaulLfudJy L^caled in a Sbfldy Wood, on Lhc Weltertt SEup-e af One 
OE (he Foothills dE di* Masiuiutttn M&iirtt&in, Ali-uUt rdlT Miles Semth of (lit TcrWn oE New Market, VirtiiiLa 



THREE MILES OF CAVERN WIZARDRY 



by henry s. wh m: 



T HAT the km mm craftsman is a tyro 
as compared with nature is, of course, 
a truism, and this is nowhere mure effec- 
tively demonstrated than in the great 
caverns that arc fashioned by the action 
of water on limestone. This rock forma- 
tion is easily dissolved, and in limestone 

mg water often leaves in its 
wake underground channels chat form 

caves and caverns, adorned by graceful 

stalactites and stalagmites, with tessellated 
floors, groined roofs, and sculptured -.vails 
that, though in many ways they resemble 

it, surpass the most elaborate products of 
Gothic architecture. 

There is nowhere a more striking ex- 
ample of this magic work of nature than 

in the so-called “Endless Caverns" of New 

Y . which have recently been 
thrown open to the public. Here is a 
subterranean art gallery, three miles in 
length, consisting of many rooms, corri- 
dors, and hallways that may fairly be 

tallied one of nature's masterpieces. 

These vast caverns were accidentally 
igcovered on a Virginia farm, four miles 
sooth of the town of New Market, as Ion 



.Market, Va_ 



ago as October, 1879, They have been 
somewhat neglected until last year when, 
on August 14, after elaborate preparatory 
work; they were formally opened to the 
public. Tlie preparatory work consisted 
in such enterprises as the construction of 
a first -cl ass macadam road, with a steel 
bridge spanning Smith Creek, that ton- 








At the Lett in Seen a CantfiF *>f One -oJ the L.&FkfcM R ottos In ihc Caverns. Called “3kylimd. ,r Which 
Is FaxtLcuhrEy Etch in SialrtC(iic5- That Han* from fit* RotI fei'k-e Huur Variegated Icicles. Tltctigb, 
Unlike Icicles, They Convey the Impression cf EtkHcss Durability, Oh the Rlffhc Is the Exit Hrhtn 
Thia Hncim the Form of a fiucp Stnfnvay,. Which In* Ajnly been Named 8 'The SlTni^ht an d 

Nflfrfew Way" 



This f? c&e Entrance te the Gem of the Cavern^ and is Therefore CalLed '"The Oacrwiy in Fairyland," 
2t Is a Fitihiu Introduction to Fairj'Ltnd Itself, and Hae MifeCfa of Jcj Charm^ Bdlh lit Pe«r in and 

Color,, Enli&Rc-gtj by the Effect of the Indirect Electric Li^htiag, The Sealac-iitt: and StaJai;mife Ttpit 

Run Toj^ethcFj, Cm the Ldl, arc Call-Til "Clttiptinv Needle" 
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beautiful groined ceiling, 31 ft, high, This 
room probably thrills the visitor as much 




„" which is very rich in stalactites 
harts front the roof in clusters, as 
as anything that follows, because it is tire though they might be the leaves of tome 




first revelation of these strange cavernous 

marvels, although Eater 



ifi 

di I n via n form of the Virginia creeper, 
ones surpass it. petrified. The visitor leaves this room by 




e 




a 




mg 

way, in part 
stricted that it 



tee p 

50 



IS 



slair- 
con - 

calleil 



i he 11 Straight and Nar- 
row Way/' 



P r oc e e d i n g 



van oi in rooms 

vi sit o r 



til r ough 
and 





p a:- ■■ 

comes 

t o A I ex an der's llailru □ Ml, 
which is particularly 
notable on account of a 
mass of stalagmites ris- 
ing from the floor, like 
a huge petrified Weeping 

willow* Near the qn- 
i ranee is a somewhat re 

Id 



- 



markable stone 

tEiat resembles a 

that has been 
solidly and 



tion 
sleigh 

frozen 

mane ntly to 

90 ft. 





cnrvuc si, teel Eia tAimaa 

A Corner aF ''SDlaiDDn's Temple/" Showing In Iht ftic kgnvunrl Ore of 
lh.e CurLcu& Twin Cftlumm Thai are Colored at i| 'Th*V weft Warl^ of 
Bronze-; In Anaihc-r Fan of e2ic Tempk I a, the Ktitp/H R^jrwi-IciS Tliiuot 



[H?r - 

c ground* 

from this 
room is King Solomon's 

appropriately 

b c - 



Temple, 

furnUhrcI 



wiLh a 



jeweled throne for King 
Salomon, nti<l ;l Queen 



Ffortl flic 



On mini Palace 

leads 




a winding 

passage, /a It. long, leads to the Tree 

Grotty and so mi from roam to room unti 
all 30 have been visited. All have special 
descriptive names, of which Fame of the 
most stri king are: Alpine Pass, Grand 

Gallon* Crystal Falls* Sky la net, Alexander's 
Wall roam; Solo moil's Temple, Mnrblfe Hall, 
Dame's Inferno, and finally, the gent oi 
Lhe scries* FairvLimt. where the benntiful 
Diamond Lake is situated. The gateway 
Lo Fairyland is one of the most charming 

in the whole length of the caverns* 
It displays to the visitor a wonderful ex- 
am |>le of live art effects produced by the 
erosion af limestone, and the format ion of 

stalactites and stalagmites in all kinds at 

weird shapes and various colors, its charm 
accentuated by tile artificial s I him mat ion,. 
Diamond Lake is about 15 ft. square, with 
a deptli varying from 6 to IS in. The 
water is dear as crystal „ and beneath Et 
die stalagmite formations glitter like huge 
diamonds, The light thrown on the ceih 
mg transfer ms it into a fretwork ot 
precious stones, To the left of Diamond 
Lake is the Palace of ihc Fairies* con- 
sidered by some visitors to he even more 
beautiful 1 1] E’iii the lake. 

Not tnr from the entrance to (lie 



One of the conspicuous 

large twirl cot- 



o-f STieba/s Pass. 

features of t Is ei temple is .a 
vmn, colored a? if it were made of bronze. 



WIRELESS STATION TO CONNECT 
EUROPE AND ARGENTINA 

Concessions have been granted a French 

cam pan V bv the Argentine Republic for the 
construction of a powerful wireless- tele- 
phone and telegraph station on the coa- L. 

for communication ivitll Trance and Other 
European countries. The station will be 
of 80-kw. capacity, and continuous waves 
will be used to tndk to Pari;.. Three ex- 
perimental plants are to be erected under 

the concession grnnr, which is to mil for 

.tf) years* If, alter three years, the ex- 
periment should. prove satisfactory, Argen- 
tina will allow the corn p any to itlf 
commercial wireless -tele phone and tele- 
graph systems throughout the country. 




fiAs n fitting celebration of the comple- 
tion of the first direct cdephonic-cablc 
connection between, the United States and 
Cull a. President Hard tug. on April It. 
conversed in terms expressive of national 
good will with President Mermen! [3 f the 



caverns l& a particularly large room called latter country. 
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COMMENT and REVIEW 
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T"Y ISAPFQlNTMEJiT at the loss of the great Caprone airship h by means 
^ limited to Italy and its builders, but is shared by the entire world. It is 



really a cosmopolitan loss,, for the results so< anxiously awaited from this mam « 

moth 100-passenger plane must now be deferred for at least one 
year, and probably several years. If its trial, flights had met 
A the expectations of its daring; inventor and his financial back- 

IForM ers^ the ship would have gone Into transatlantic^ passenger 

_ service.. RegardJcsE of the advance made in air navigation,, the 

bvw effort was little less daring than the dream of Jules Verne half 

a century ago,. Already,, in. the submarine., has the dream been 

folly realized, hut the air is yet to be as completely conquered. 

Transportation of passengers by air craft, operating on regular schedules, 
lias advanced so far that h f is inevitable that a larger carrying capacity will be 
steadily attempted. CapronE hoped to jump over that slower growth., and arrive 
by a bound at the goal which ^ natural development would require several years 
to accomplish. Whether this is possible or practical remains to be seen. The 
first automobiles were built to carry two persons™ their development to the 
motor vehicle carrying 2G or 30 passengers consumed several years. The auto, 
moreover, had one big problem only — propulsion— while the passenger plane hag 
both, propulsion and elevation to accomplish. The transportation on regular 
schedules, of a small number of passengers, for comparatively short distances, 
such as London to Paris, has already been set down to the credit of the plane, 
but for any considerable number of passenger^ the dirigible Still maintains its 
supremacy. The Caproni, therefore, was expected to determine the relative 
value of the two types. The dirigible, to date, has the advantage of far greater 
load-carrying ability, but the disadvantage of its unwieldy size, It 3s also 
generally regarded as more difficult to manage in bad weather, and its liability 

to destruction by accident and fire is greater. 

And now comes the report that the Caproni lost itself by burning, which ffl if 
true, would seem to put both types in nearly the same class. But did the Caproni 
really burn? There is a first-class mystery as to the actual cause oi its destruc- 
tion* The illustration of the wreck. In this issue, affords no suggestion of fire, 
and yet, if it started to burn, even resting on the water as it did, would any part 
of the nine planes escape? < The official report in the Italian press states that after 
making a Eight of one mile it was damaged m descent, and plunged. Another 
story has it that the pictures are those of a much smaller plane which was 
wrecked in the same way at the same time. The editor of The Aeroplane, 
London, who visited the scene a few bouts after the accident, reports finding on 
the shore and floating absut the wreck pieces of wreckage which exactly corre- 
sponded to parts of the Caproni. It is unthinkable that a ship testing a million 
dollars could for any reason at the present time be purposely destroyed after 
demonstrating its success. One rumor is that the several tons of ( ballast on 
board shifted, making it impossible to overcome in time the descending inclina- 
tion. by means of the aileron*. 

Whatever the cause, the universal regret must be the same, that the day of 
the reliable ocean* passenger airship has been deferred,. In. the meantime, our 
European tourists will have to get along as best they can with a steamship 
service which is both luxurious and safe, even though much slower. 



our 



W HILE on the subject of air craft, the reader should not fail to note the 

first successful flights of a. helicopter — a heavier- thail-air machine which 
does not rise by soaring, but just rises. Straight up it goes an the air; how high 



E 



il may go is not yet determined, for the present machine was 
tethered by a cab!*. Its use, obviously, is that of a craft which 
The will remain stationary in the air for an indefinite length of time; 

it for war observation purposes it offers a very much smaller 

- P target,, and is much easier concealed and transported on the 

Success ground. For photographic work ft is fully equal to a blimp and, 

moreover, it tan actually be equipped with a giant parachute. 

Long before the first successful plane, Inventors worked to 
produce a helicopter, which P in its innumerable fantastic shapes^ has hen the 
joke of air-craft mem These took on every conceivable shape of lifting medium. 
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of which* for a time, the air beaters— wings which closed on the upstroke: and 
opened on. the do-wnstroke like a duck's foot — were the- favorite effort. Even as 
far back as the Middle Ages, Leonardo da Vinci planned and tried to construct 
one. The IBth century marked several efforts * and in 1909 Edison predicted 
that the helicopter would prove to be the ultimate successful type of flying 
machine. -Renard, Maxing and Berliner,, each conducted exhaustive tests, hut 
without accomplishing any satisfactory results, The record of failures of inven- 
tors, great and small, at last became so long that when one ventured the word 
“helicopter," he was regarded with almost pity- Helicopters were built in almost 
every country— many in this— and some were as large as a fair-sized two-story 
house. But of the hundreds., none ever remained an the air more than a few 
moments nor rose many feet above the ground. It remained for Professor 
Karman, an Austrian* to attain the first success. The propellers, of course! are 
horizontal* instead of vertical as in, a plane. For domestic purposes it will be 
useful in aerial photography, radio work* for surveys on land and water, and for 
forest observation^ and last and possibly its most general use — that for tourist 
observation and thrills at county fairs ^tid summer gardens. 
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I T IS a far cry from the Little Red School house to the bill now pending in 
C on grtiss* - which would annually appropriate $500,000 for a new cabinet 
department of education* and $100*000*000 for distribution among the states 

; ; to encourage them in the instruction of alliterates 14 years of 

“ age and over. ^ With the exception of some of the southern 

Dpjmrtmrni states* the facilities for securing a common school education 

* j cannot be greatly criticized. I recall my amazement at the size 

_ and quality of country schools in a moat sparsely settled portion 

Education of the Salt River Valley in Arizona. They arc in the midst of 

what will continue to be a desert covered with cactus and 

mesquite, until population and irrigation transform it into one 
of the- richest soils in the world. But there they are p brick buildings of permanent 

character, suitably ornamental* which would do credit to any town of 2,500 in 
New England or the Middle ‘West. No homes or other buildings of any character 
are near, but the settlers justly anticipate a large papulation and are providing 
for it in advance. The government could do no better.. The states* with the 
exceptions rioted, have prided themselves on their schools. To have the system 
which each has worked out to its satisfaction changed more or less and subjected 
to dictation from Washington, as to what shall and shall not be taught, and 
how, deserves consideration. The immediate increased cost is SiS^O.OOO, for 
already the Department of the Interior is expending 865,000,000 annually in its 
Bureau of Education. It would* however, increase centralization, and we all 
know how much time is required to get necessary authority from Washington 
with all its red tape. Whether a central bureau at the capital is as well qualified 
to determine what the citizens of Ohio or New Hampshire want, is a question. 
So far it would seem the people on the spot have managed to build up a pretty 
good system of schools* IF the requirements of a few states are greater than 
the state funds permit, and they need hoi p* that is another matter. Great efforts 
are being made just now by certain interests to increase the state educational 

fund in Illinois from $2,000,000 to $20,,QOO,OQQ 1 and the appropriations are increas- 
ing in other states. 

Would it not seem that with the day and night public schools* the academics, 
colleges, and state universities* supplemented by the free, or at nominal tuition, 
instructive work of Y- M. C. A.'s and similar organizations* the. need is not so 
much for more facilities, as for more scholars of the ignorant type? The 
children of families in fairly comfortable circumstances attend school as a matter 
of course* while those of some nationalities desire or arc forced by their parents 
to work. It would appear that to some extent studies as well as clothes, food, 
customs of life, are local to some parts of the country* and that what is accept- 
able and best in one state would be quite the contrary in another. Distance is 
another handicap. Suppose a. country-school district in southern California 
wishes to make some changes two weeks would be required for letters to go 
and return, alone. 

The trend in all our systems of education already is to pass over the rudi- 
mentary essentials more hastily each year, and elaborate more and more on what 
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used to be known as “higher Education.” What the business world desperately 
needs is young men and women who can spell, write: a legible hand, and are 
grounded in the three R's a With school management in the hands of the people 
at home, needed change* can often he made; with our home schools managed 

from Washington — what? 
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THE "Financial World” says" “It is not overtaxation that is burdening the 
world and stopping its rehabilitation as much as it is burdensome, unwise 
and inequitable taxation/’ If business is to recover*, it is absolutely necessary 

to repeal the present absurd, exasperating, unjust, and expensive 
system without delay- A member of the Finance Committee of 
the House said to me: "In my judgment the present system adds 
fully 20 per cent to the selling cost of merchandise, taken as a 
whole.” At present it costs the Government millions a year to 
collect the tax— and it does, not get near aLl of it at that. It 
costs the taxpayers many millions more for time* attorneys, 
and experts to make out the annual reports,. Even then, no one 
knows for several years whether or not the report is right — from the revenue 
department's point of view. 

It is needless to go into details of the exasperations of the present system: 
Every taxpayer, large and small alike, is agreed as to th\%. The question then 
resolves itself into*. "What is a better method?” 

Several bills have already been introduced in the present Congress to sub- 
stitute a "sales tax„” This has aroused the most vitriolic and frantic objection 
on the part of a few congressmen. They have not. so far, offered sound reasons 
for their disapproval, although supported in their attitude by some college 
professors, and to some extent by the Secretary of the Treasury, Perhaps the 
best explanation of a sales tax is that written by ait, eminent financier,. Jules 
S r Bache, who suggests the following general plan: 

A tax of 1 per cent to be paid monthly on the actual receipts of all engaged 
in business,, with an exemption of all small businesses collecting 16*000*. or less, 
per year. Any grammar-school boy can make up the monthly report for the 
largest concern; he takes the total amount collected and if it exceeds ISM he 
points off two figures- On a monthly collection of $10,000, this would be $I(W, 
If some months exceed! $500 and others fall below* a refund is made at the 
end of the year if the total 12 months' 1 report* do not exceed $& b £HQ 0. The 
monthly payment would prevent the heavy quarterly borrowing at banks, now 
necessary to many, end the government, by reason of tins steady* regular flow 
of money, need not issue the short-time "certificates” as at present, on which 
interest h m to be paid. The I per cent is estimated by careful financiers to 
produce between $3*500*Q00 a Q®Q and $7*000,000,000* probafbly about $5*000,000,000; 
this, with the tobacco* tax of $5Q®*0CH5. 1 ®®0 and the equal amount now collected 
from personal incomes, should produce the enormous revenue of $ 6 , 000 * 000,000 

annually. With any sort of economy this would be more than required in peace 
times. 

The average increase in the selling cost of merchandise doe* not figure over 
2% per cent,, from raw material to consumer* against the 20 per cent being 
added at present to anticipate the excess-income tax in force. On a ISO article* 
such as a suit of clothe®* the sales tax would be 5® cents* Distributed between 
wool grower* mill, wholesaler, and retailer, the suit could still sell for IS®, On 
the multitude of small purchases of one dollar or less, the l per cent Is so small, 
it could not increase the retail price,, yet would not be a burden on the seller* 
who would gladly absorb it, as his yearly tax would be less than at present. 
The Illinois Credit Association voted against a sales tax* on the ground that 
many dealer* were now selling at less than cost the goods- bought by them at 
war prices. But should, a post-war conditi&nj which is unlikely to occur again 
for years* we hope never* stand in the way of a lasting improvement? And 
anyway* the sales tax could not go into operation this yean, and readjustment 
should be pretty well accomplished within 12 months. Admittedly*, a mles tax 
would not be welcome to a business being run at a loss* which now pays n® 
taxes- On the other hind* tii® business of the country is run at a profit* and a 
losing business cannot last very long in any event The payment of $10*000 
on annual receipts of $1,000*00® would make very little difference, even if that 
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million receipts showed a loss. No tax system can ever be devised which dots 
not hit here and there. The present one seems to hit everywhere and u full 
of injustice and inequalities,, lor which there has been and is no relief whatever, 

The best test of anything is the verdict of those who have used it- A sales 
tax of 1 per cent has been in force in the Philippine Islands for the past 15 yea nil. 
For the first few months it was unpopular, but ever since it has met with uni- 
versal approval. Any tax system which is allowed to continue for 15 years in a 
country where the- taxpayers have atiy voice in the matter, must be pretty good. 
The Filipinos even have under consideration at the present time an increase in 
the rate to 2 per qent p in substitution for all other taxes of every kind. It may 
dent our pride as financiers to borrow a tax system from our distant depend- 
ents* who, in years past, have had more publicity as head hunters than econo- 
mists, hut is it reasonable to suppose they enjoy taxpaying any more than we P 
and there is the record of 1 5 consecutive years as evidence- Whatever our views, 
wo can't get away from those 15 years of satisfied taxpaying. 

Of course it cannot be denied that skilled accountants are hardly necessary 
to check off the two points, nor that an audit of a firm's books could ordinarily 
be made in as many hours as it now requires clays. The department is steadily 
falling behind (the reports for 191 B have just been reached), and this means a 
still further increase in help. With the sales tax, the greater part of this work 
would vanish, and most of what remains can be performed by much less 
experienced and less expensive clerks. Some would still try to evade their ta.x„ 
but it would be incomparably easier to detect them, and after all not so many 
of UE are unpatriotic qr trying to flimflam our Uncle Samuel,. 

Remember the 15 years. 



H. H, WINDSOR 






LACES MADE UNNECESSARY 
BY NEW SHOE FASTENER 

A time and trouble savor, that also 

ornaments the shoe, im^liL to lia vo con- 
siderable charm for the busy modern lady. 

Two engaging plates are secured to the 
front of the shoe, against the edge of the 
opening, one cm cither side. These p Sates 
are about an inch long and arc bent to 
the shape of a hook, with ridges formed 
at the line of the bend. Into these 
hook ^ slides a securing plate, about 2 in. 




One Shoe Has a HLifbly Ornamental Securing Plate, 
She Other Has Only a Plain Haw. These are 
Alw- Shown Detached from *he Shaea 



finger at the lower end, and is slid upward 

in the engaging plates. The higher it 
goes, the lighter the shoe. The reverse 

process, of course, no fastens the shoe. 



AI RPL ANE SQUADRONS SUCCOR 

EARTHQUAKE VICTIMS 

The recent extensive earthquakes in 

Chile and Argentina afforded ati oppor- 
tunity for the airplane to shine in the 
role of anget of mercy on a large scale, 
to which airmen and machines responded 
nobly. Called upon by the Red Cross, 
several squadrons of fliers rendered in- 
valuable as sista c] ce. trai i sport ing physi- 
cians, nurses, and food into the stricken 
area and* by rapid Surveys, determining 
quickly where aid was most urgently 
needed. As all oilier means of communi- 
cation had been cut off,, the airmen, per- 
formed in hours services which would 
have required days without their coopera- 
tion. 



wedge-shaped, and which has- its 

two edges bent over to fit itiLo the engag- 
ing 1 hooks, and with toothed edge k that 
mate!] the ridges in them. This securing 

plate may he ornamented m any way to 
suit tine wearer's taste. To fasten rhe 
shoe the securing plate is held with the 
thumb at the upper end, ami the fore- 



CA 1 urge deposit of platinum has re- 
cently been discovered near Sulphur Rock, 
Ark., according to late reports. If these 
reports are true. Arkansas may become 
in increasing degree a producer of raw 
materials fur the jewelry industry., as that 
stotc already has a diamond field 0-f some 

consequence. 
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The Loco mat Lye ii Shawn with live Jib Grille Carrying a Load., Which It can Swine to A ay Fo^iilon at 
a Radius of 16 Feet. One cf Its Power Cylinders, is Seen 'nesidf, the Trunnion on Which the Grant is Pivot cd 



LOCOMOTIVE HAS JIB CRANE 
MOUNTED ON ITS BOILER 

A narrow-^auge locomotive that is 
fitted With it j L1 j crane, mounted un top 
of its boiler, is used by tli-e Victoria Falls 
and Transvaal Power Co.j South Africa. 
The crane revolves with a working 1 radius 
of Ifi ft. a itd lifts a load of two tons. It 
has its own power cylinders, and operates 
independently of rite locomotive, except- 
ing as regards its steam supply, The 

locomotive has side tanka nearly its full 
length, with a capacity of 600 gal., and 
outside cylinders driving its four-coupled 
.Ydv-jn, drive wheels, with a base of only 
6 ft. Its total weight is 35 tons, 

LI F ELON G HEALTH CONDITIONS 
NOTED IN ONE CERTIFICATE 

A very comprehensive form of health 

certificate is proposed lor use in Germany, 
If adopted, h would form n record of (lie 
health ol each individual at any stage of 

life, and at death would furnish a com- 
plete history of that individual's whole 

physical life. This record would consti- 
tute a single health certificate, in which 
would he combined the certificates of 
Fsirtli, of vaccination, the health reports 

rif school medical examiners, and ill later 

life the reports of heal Lh- insurance so- 
cieties, in which all Germ a its in industrial 

life are registered. The residt would lie 
of value,, during the life of the individual, 
ill furnishing any attending physician with 
a complete family history ; and after 

death, these certificates would he collected 
in a central bureau, where they would 
furnish material for the study of heredity. 



CHILDREN TAUGHT TO WRITE 
BY INDENTED METAL STRIPS 

A new-method writing teacher, in the 

form of aluminum si rips indented with 

alphabetical and numeral characters, 

promises to be very useful in conveying 

that knowledge; to children. These strips 

clip to the edge of a tubleL so that tlm 
indented characters aline wit It the tablet 
ruling. The child moves a pencil in the 
groove of a character until its shape be ■ 

comes fixed in his mind, after which lie 

transcribes it on the lines of the tablet, 
independent of tire guide. Three of the 
strips are included in the set, cep resent- 
ing capital^, s ina 1 1 letters, and (minerals, 
respectively. The method is similar to 




that of the well-known Montewori sys- 
tem. in which a child traces sandpaper 
letters with his finger tips, tint it _ .finally 
their forms become so familiar to hint that 
writing develops as an instinct rather than 
an acquisition. 





TRANSATLANTIC WIRELESS MESSAGES 

PRINTED BY SIMPLE RECORDER 

BY E. A. EOCHARDT 



F O R several mantlis past there: has been 

in operation in one of the lab o ia Lories 
of tile Bureau of Stand- 
ards a radio recorder, 
an instrument which 
writes down radio mes- 
sages. Tlib in itself is 

not remarkable, since 

radio signals have been 
recorded in a va rict y 
of ways. If one visits 

the laboratory, however, 
and observes, the ap- 
paratus, he ii first pru- 
pressed with its .simpi ic- 
ily and smallness, and, 

secondly, so m c w fi a t 

startled when told lUat 

the fountain pen which 

is seen snapping bach 

and forth is being oper- 
ated by a man so [no- 
where on the European 
Continent. Ah a matter 

of fact tills apparatus 

has recorded the trans- 

«f Lyons, 



to use it at a radio- receiving station. The 
most interesting 



£, 





tiling is the apparatus 
itself and the manner in 

which it works. Its first 
essential part m a re- 
el cut roti- 



g c n q t a 1 1 v e 

tube circuit, 

form 



■m mJ 



m'&S&W} 

i-c 



E 





one 

fig. 1. 

elect r o n 

known tn 



ts 

Here 



tu he 



o f w h idi 

shown in 

. li Is an 
better 



some Ah 

bulb : P 



an 



an (lion LUULI , r is a 
[>0 tent id meter for ad- 
justing the mean poten- 
tial of the grid G to itiy 
desired value. The vari- 



able condenser i i 
iixed inductance, 



a rid 



i :: I 



kLinjiSlfied Circuit Diagram d *he H cue \ *- 

eralive Apparatus :: Very F^ini; Ina*u] Cur- 

rents in the Audinn»Bulb Geld. G, and 

Plate, A. are In.sta.nGp Built Up tn a 
Grtie 3 £sl£»u.s&H Hsrcnjith to Operate- -a Refeay 



■tllr- 



m issioq 

France, 3 .800 miles away 
by air line, almost daily 
tin ri ng a period of sev- 
en! months. The recording at such great turn result in & 



Lip 

constitute a tuned cir- 
cuit tn the grid circuit 
nf llic tube. I n tli epilate 
circuit tli ere is a fi x«d 

inductance, I.v, and a 
plate hat ter v. B. 

If the inductances arc 
suitably coupled, a rise 
In the -|jlaLe current will 



CtF! 



cause a n* in 

ftntiaL This 

potential 

further rise in plate 



„ ,-i 



po- 

rise hi 
will in 



car- 



distances ts p therefore., not a freak achieve- rent, etc. In other words., the circuit is 
me lit accomplished 



il cmler exceptionally 
favorable circum- 



stances, bat is 
process which 5s 

well control led ami 



:l 



which 



be 



may 

p eat td an de fin i Le I y 
at will. 



Th e apparatus was 

■developed jointly by 

Dr. J a C. Kartfier 

and the writer for 
the specific purpose 
of recording radio 

time signals. The 

recording of other 
radio signals was a 
natural const- 
qucncc. 

It is a matter of 
course that the form 

of the apparatus 

WOS largely deter- 
mined by its pro- 
posed use, and 
many changes could 
be made with profit 
if it were proposed 





regenerative.* 1 f* for 
a suitably chosen 
filament tempera- 
ture, we start w 

r 

pulhci<. L n( ly nega- 
tive gi id potential 
.i ml gradually alier 
the sntn* ii _ "the fli- 

r cc t e u n 0 f tn u f e 
positive values, a. 

critic;, l grid pu-teil- 
L i,i,l will lm reach eri 

nt which the circuit 
comes self-osci'Li' 



l 

tnry, the frequency 
u[ Urn oscilbtiojm 
being el t term lined in 

bv the 



of L i 



the mam 

co m hi nation 

and Ci. The start- 
ing nf these oscilla- 
tions is furthermore 



nccnmp.iiHec! 

ibe 



b y a 



A Mart Elsh-c'ijncr D-Ia. 

HoDk-JJp uid How tbc 



Fram Ghawi-ne thi AcUul 

Etlay Airsna turt, by SlKiri* 



CBfe^uifcinm H Windier between the Rcgeinerntme C^ila. 



I 



auiei These s.g- JJrtom-r Liuurr^i Iv# 



rise in me mean 
plate current™ The 
amount of this rise 
ts largely a matter 
of circuit dcsipfn, Irt 
one circuit which 
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8v5 



we have used, the current rises from a narrow margin with reference to the criti- 

of one milliamperc to several 



fraction of one mill Lamp ere to 
imiHiampereii* and an another circuit, the 
rise was from an initial value of one or 
two milliampcres to a final value of 50 



cal potential, 

The circuit diagram of a form of Otar 
receiver-recorder is shown in Fig, 2, In 
connection with the preceding descrip- 



ei e± a 



b v h i eir 




i fi v n i e r e hi o ^ 



hi o t 



A Menace ab tha C4mt£fMHtAl WLfd«B Code as I- Appears an ih.t Revolving Cj'Iinde*- oE the R*earrLtf : Esth 

dI the Wards "El Dernitrc tf of 4 " — H twine H Ani Lafll Word”— 3 p Iterated io Av^ld Errar?, Tli^F frle*M£c. 
Received in Waphim;ti5n, District CalunLhiA, wai Sent Eironn. Lfoqi, France. It should. t-c Nal^d Thai lift 

Pen RcS-urs! H H^c SSiowil U/i^ui-r: Dawn to Make she Translation. Readable from Lett la Righr. 

milliampcrcs* I f. therefore;, we insert the lion it will 
windings o£ it telegraph relay in the plate 
circuit of this regenerative system, the 
relay may be so adjusted that the starting 




of the self-oscilialions in the regenerative 



cn use t h c relay 

velar armature. 



magnet to 
Conversely, 



circuit will 

attract the 

the stopping of the o saltations will release 
the relay a r mature. J i finally the circuit 
LiCi, properly timed, is suitably related 
iu a radio-receiving antenna and the mean 
grid potential is adjuster] to a Value just 
below the critical one, an incoming signal 
raises tlic grid potential momentarily 
above the critical value, the regenerative 

circuit becomes Self-O&cEHatory, and the 
telegraph relay np crates, 

beautiful, 



easily understood. Any 

form o£ printing telegraph now used in 

wire telegraphy may be attached to the 

wires indicated as leading to tfae recorder. 

A similar recording 1 system has recently 
been described, In this, the method of 
stopping the local oscillations involves re’ 

adjustments, in tEie regenerative circuit 
which necessarily prevent an indefinitely 

close approach to the critical point, for if 
the adjustment is too close, the surges, or 
readjustments of potential, incident to the 

Opening of the oscillation-destroying con- 
tact, will again start the oscillations, and 
spurious signals will be recorded. 

The entire absence of kick-hack, or re- 

meiiL in the regenerative circuit 




T h is 



ndav can 



for, 

be 



is 

telegraph 
made to operate any re- 
cording device. Unfor- 
tunate! v, however, when 
i he radio signal stops, the 
regenerative circuit keeps 
on oscillating, and means 
must therefore be 
vided for 
circuit to the receptive 

This is accoiLl- 
hav i n g two 

tEie 



of course, the when the oscillatioti-kilEing contact opens. 



p ra- 
re st a vimr the 



state, 

pli shed by 
contacts cm tEie relay, 
one of which is closed 
w lie n t lie relay armature 

is released, the other Coll 

•- 

tact being closed when il 
is u\ tr.‘Lcted P The Closing 

nf tile inner contact (or- 

i Hat u re at trac ted ) s h 0 ft - 
dm ncs a low -resistance 

coil o i a few turns placed 

li etwee ii the two re^en er- 

.coils 




Attached ta a WImIcbb Aerial, TWa Cwnpati: R tender Writes the Mcbme** 

ais Use Revalving Strip gE Paper. Dal a and Dishns Appear as 
hi Lg.lt Pcints. in an OtJurvi'L-t* Unbroken, Line Traced by the Pen 



acive coils, The effect of this operation 

is to practically screen one of the regen- 
erating coils from the other, and the self- 
oscillations slop, The opening of the 
screening coil docs not involve any read- 
justments in the regenerative circuit, and 

bf 



is the principal source of sensitivity and 
range of our apparatus. As far as wc 
know, our recorder is the first to record 
mechanically, using but a single electron 
tube, messages from transatlantic stations 
Moreover the apparatus is portable,, AU 

of it can h c packed on the back seat of a 



hence there ls no "kick-back- F This tact 
makes it possible to work with a very small ton ring car, and when connected to 
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am improvised antenna, can be operated 
there. It was devised far use as a held in- 
strument, and such use is projected for 
the coming 1 summer. 

A brief account of the recording appara- 
tus proper may be of some little interest. 
A sheet of paper, which is ta receive the 
record, is wound about a cylinder which 

is rotated at a uniform rate by a clock- 
work, actuated like that of the grand- 

r docks in the hallways of nur 
homes j by falling weights. 

When no signal is being received, the 
pen traces a straight line, which we shall 
call the “datum line.” If we tunc in Oil 

any transmitting station, the pen departs 





from [lie datum line when the signal 
begins and returns to it when the signal 

Thus there are short and long 
humps in the datum line, corresponding 
to the dots and dashes which make up 
telegraphic signals. 

A sample record is shown in one illus- 
tration. TEic recording apparatus used is 
a chronograph on which the paper ad- 
vances past the pen, so a 3 to make the 

record read from right to left. The record 

shows the words "et derniere mot" re- 
ceived from Lyons, France. Each word 
is repealed. The meaning of them is “and 
last word ” which signifies, of Course, that 
this is Lhe last word in radio recording. 



FOUR-HANDED TWIN-GRAND 
LAST WORD IN PIANOS 

A twin-grand piano, the first of its kind 
ever constructed, was recently demon - 
st [ ated. at an orchestral concert, at Leip- 



esetj 





CAM4»fll. MDIL •* k-EMHC 

'The K!cw Twin- Grand ia Shawn being Played hy |h* Well- Known PaarviS-te, 
Lk; vi :icirT: Erdioubi and W tr ntr Eijctia'D, ac n Recent Demon strati an 



BRITISH NAVAL MOTORBOAT 
HAS SPEED OF A RACER 

A speed of 47.2 miles an hour in a 

racing motorboat would not he anything 

but when such a speed U 
attained by a boat built 
fat regular naval coastal 
service, it is, popularly 
expressed, "going some." 
The vessel was built for 
the British admiralty and 
attained this speed at the 
oflficiat trials. Ti is 70 ii. 
in length, and Is fitted 

w i t It t w o g a soli it e 

engines, eacil being, i.t is 
claimed, the largest yet 
used In any motorboat. 
They have 24 cylinders 
each that develop 800 hp. 
These engines are a de- 
velopment of a tync of 
motor that was 
largely during the 
notably in the Zcebrugge 

and Osteild ridels, which, 
it Es generally* CO 

tile most 



u 3 ed 

war. 




dg, Germany. This novel instrument is 

like two grand pianos placed end lo end 

and inclosed in one frame, excepting that 
it has only otic soundboard. Conse- 
quently, the keyboard? are at opposite 

C rids , and the players face one another. 

The soundboard is constructed so that 

there is no intermingling of sound waves, 

and it is said that, without watching Lhe 
players, it is impossible to tell which side 
of the piano is being played. 

C Smoking in public places and the sate 

of cigarettes arc now barred in Utah. A 

l.i Elt signed by the governor on March 8 r 

becomes effective 90 da vs thereafter. 



were me iuqse spectac- 
ular naval events 01 the war. High-speed 
was essential to success in these raids. 





ELECTRIC FILM DEVELOPER 
THAT IS VERY COMPACT 

A new macliiuc that 

washes, and dries photo lit m3 is designed 
to ?ave space, it U in tile form of a rec- 
tangular tank in which op era re a scries tr 
rollers carrying tin? film. At one elld of 
the tank is an electric motor which drives 
these rollers, and aEso fi blower for forc- 
ing warm air tram electric heaters into 

the drying compartment of the tank. The 

fraulc that carries the rollers can be 
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-■■flrii |p -p-c^K-hB M«rp- *?*pin- 



At ih« L-eTt, tlw Film Dcwcl,up«i is Seen in Ogiefat!Qfl,i Showing H.O'vv Little PIOOF SjiACC It Oc^mpieB- The 

Reels on. Which the FiLm iu WoMnd and Unwound, a re Seen at the Fir Eml. At the Ritfbt*- ^he 

Fiame Carrying the FiZm-Bearim; Reiki a 15 SbGWiti Raised for Inspection ci the Films 




raised from the operating tank, so that all 
parts can be Inspected, when it 
to sec that everything is in proper work- 
ing order. The fit™ passes slowly from 




cute reel , through the four operations that 
take place inside the tank, and is wound 
onto another reel. It is- then ready for 




the tutting room. 



IMMENSE CONVEYOR BELTS 
USED IN COAL FIELDS 

Two recently manufactured gigantic 

, of fabric construction, are each over 
1,000 ft. in length, 4 ft. in width, nearly 

2 in, in thickness, and weigh nearly 14,000 
3b, When rolied up each makes a roll 
over 10 ft, high. In point of alE-round 
dimensions these are among the largest 
belts that have ever been manufactured. 
They were Fabricated by one of the large 
rubber manufacturers an d will be t^ed as 



MAIL-BAG LABELS ON RIBBONS 
SAVE SPACE AND LABOR 

A simple method of printing labels for 
mail b^gs, recently adopted by the Post a conveyor in a Pennsylvania colliery. 

Office Department, is saving 

much .space used for Staring the 
old labels, and the labor of keep- 
ing them in order. The new 
labels are printed on sheets car- 
rying 25 lines of five names each. 

These sheets are cllL across into 
ribbons, 1 ^ia in. wide, fitting easily 
into the metal holders on 




hags. Each post office orders the 
names printed in the order the 
bags are bung on Lite racks, so 
that the ribbon may be slipped 
into the holder, and torn off, on 
one bag after another. Tf more 
than one bag is used for a single 
post office, the name is repeated 
■on the ribbon, A superintendent 
ill the Chicago, HI., railway divi- 
sion has originated the idea. 




Ej-ic&i raf tht Belli in thv ForeRroLlnd Is a Giant Fabric Belts 
l.Dtld Feet Lftiig aftd 4 Feet Wide, Weifi Ernie Nearly Sev-era Tor-a 












HELICOPTER HOVERS WITH FULL LOAD 



New-Type Flier Mates Several Vertical Ascents 
Held Captive like &n Observation Balloon 

By WM. R HUNT 



V 



F-RTICAL hovering flight. the ambi- 

air-craft builder since shocks. 



whicti arc Inflated to lessen landing 



lj on of every 
t si c beginning of aerial 

an accomplished fact, 
an Austrian heavicr- 
tlian-air machine of 

helicopter type 

having made 15, or 
more, vertical ascents 
to heights of from JO 
to 160 ft, These fig- 
ures would have been 

but for the 

cable 



t li e 





re strami n g 

w b E e b It c 1 d 



the 



Htrange-looking appa- 
ratus captive. 

Designed as a substi- 
tute tor the captive 
observation balloon, 
the present machine is 
not intended for hot I 
z until] flight, but is so 

made t h at all the 
power of three 120-hp. 
engines is converted 
into a straight lifting 
force of *000 I In, about 
11 1b, per horsepower, 

■which is ample to raise 



Res ides forming a stable base for 
navigation, Is now the machine when at runt,, the frame also 

— I carries the engines and 

the fuel tanks, one u£ 

each in each arm. 

Tile passenger com- 
partment, placed at 
the extreme top, im- 
mediately aEiove the? 

giant propellers, is 
made of plywood ve- 
neer for tlie sake -of 
lightness. 

An earlier model 
machine, of the same 

general do s i gn , was 

equipped with a 225- 
Eip, electric motor, to 
which current was fed 



through the 

, ft 




holding 
was not en- 
tirely successful for 

the reason that the 




motor, one 

lightest 



of the 



ever built, 

weighing only 430 lb., 

was unequal to the 

li e m a it d a n d w a s 



it; 2,90(1-1 b, 

that of 



w eight., 

plus that of a pilot, 

■observer, gunner, and machine gun, at a 
rate of 4 ft, per second; 

Two 20-ft. propellers, placed one above 
the nth er, revolving horizontally in oppo- 

di recti on s at a speed u£ dOQ r.p.m. 



Cflfiilvc - UHLcofilnr Slc-vcri^.if 2 E n. H eight nF KilJ 
Feet : Tlifliisrli i he Wind was QLdwih^ at Atiflui 
1!+ M Lle-t per IE Dur, the Machine Sanr^d. Sit-idlly 



nb an do ned 



a ft c r 
15 



hav 



siLe 

about 

their 




a v 
ccni t e r h , 
r! r i V e II 



shaft pulsing through 



itlg run only 1.1 nnn- 
utes. However, this 

short trial demonstrated the pfacticahil- 

i l v of the idea, as this machine rose to a 

low altitude with three passengers. 

Safety of craft, and passengers Sms been 
considered in the present model, and be- 
sides the individual pack 




are 
through a 
bevel - g c a 1' 
i r a n k m i s s i o n 

and telescoping 

sleeve shafts. 
The frame of 

the odd con * vi- 
va n ce i s made 
of steel tubing 
in the form of 

a tripod. At 

the on ter end 
of each arm, 
and a I •; o at 
their common 
inner junction 

are 
made 




point, 

strongly 

air-tight 




rites car- 
ried b y c a c h 

person., a mon- 

i-tcv one having 

a surface of 
2.690 ft., which 
Lr, automatically 
ejected when 
the propeller 
speed falls be- 
low a certain 








igure, is 
m a U e n 1 1 y n t - 
la died lo tile 




b ugs r 



This View StlO¥*B tht MfliuitLag oi the Three IJti-HotsepftWtJr 
EqiriflcA fljid Tturir Fuel T&iuei. and ASiia Hyw the- 20- 



mncmiiie^ cen- 

ter s li a i t . 
Should two en- 
g i n c s fail 
which is most 

the 



i- 



*F 



i>ri t pE'aptLLerft ar-± Driven, in Opposite Direction!* 



u 'Gl likely g, 

remaining 

aidfcd by 



one, 

the 





An Artist's Conce-ilion of a Future War 
Scene: Two Cas’idvc H-el-te-optcra , Re- 

strained fTom DrUtine by Their Anchor 
Kopei, are Watching lhe Outcome of an 
Krs^Jijj-p'nc-nt, and Fiifkiin.K Oi$ Ehchiv Air 

Craft wUh Their W aricine Guns. A Third 
has Become Pflfiklly Disabled but In> 
stead dE Plun^iTi^ to Annihilation It in 
SrttM’njr Earthward GnHJy, Sustained by 
B ta Monster Farachm-c anti One o*r Two oJ 
Tbc Fneaoes Which are Still Operating,. 
Tho-llub It should K Li ike the Ground vriih 
CoEi^iiJcrable Force, Tisbtlp Inflated 

Air BflfS. St the Ends o{ the Frame Aims 
and an the Center! will Act Ah Knffiirrs t-a Ah- 
sorb the Shock and Prevent Serious Damage 





■ 
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Eiup;t: parachute, will, it is thought, pern] it 
the heavy apparatus to drop gently to 
earth. As mentioned before, rite present 
much sue is designed for vertical ascents 
only and to be held from drifting by a 
cable, as arc captive hall dons. It es in- 
tended to take the place of these unwieldy 
apparatus and perform services for which 



they are ili adapted, such as ascents from 
the decks oi ships and the support of 
wireless aerials. 



Owing to its small sL*e and consequent 
low visibility* it is expected that the heli- 
copter will be far superior to the captive 
balloon for observation .service in war 
time. 



RAILWAY INSPECTION CAE 
BUILT LIKE BICYCLE 



What might he described as a railway 
bicycle* were it not ior the fact that it has 
four wheels, has been brought out by a 




Tilts KailVvBjr Mocarcvcta It** * Zt 6*I[ Brsenoww 
Eiilitit,. n-fi-cj ScArri** Along at a Rate or J-D» Miles an 
Hour, The Wire Wheels Make It Very 3 ^ i i; h t arul 

Easily ContraMcd 



motorcycle manufacturer, Tt is oi con- 
ventional motorcycle coo struct loo, In its 
principal features, even to the wheels* 
which are of the wire-spoke type instead 
of being solid cast -iron car wheels fetich 
as are usually used on devices of thin 
kind. The light rims are Jlanged. of 
course, to lit the rails. Powered by a 

single-cylinder, air-Cook-d engine of 2*‘s 
h].i., the little vehicle is said CO be capable 
of u speed of 30 miles an hour. It is SO 
light that one man can easily lift it to and 
from the track. 



RUBBER-TIRED LOCO-TRACTOR 
SERVES AS LOCOMOTIVE 

■t 

A novel imr row-gauge railway has beett 
in experimental operation at Canada June 

lion, Johannesburg, for two years under 

the feu per vision of the South African Rail- 
way Administration, The rolling stock is 
the same as that used on other Kpes of the 
same kind, with the exception of the loco- 
motive. called a loco -tractor, which com- 
bines some of tire features of a Standard 
locomotive with those of motor tractors, 

the latter predominating. The machines 



Eire ready standard highway tractors and 

are used as such on occasion by making 
minor charges which require but a few 
moments. When used to haul the rail- 
way trains, the front wheels of the trac- 
tor are run onto a low truck having 
flanged wheels. The rubber-tired rear 
wheels, running on flat steel tracks, out- 
side the rails, do the pulling, A 35-hp. 
engine drives the 4'o-ton machine at 
speeds of 12 to 18 miles per hour up long 

grades and around 50-fs. curves without 
upsetting, After two years' service, the 
fives show wear of only J4 in,, though hav- 
ing transmitted a tractive power of 5,%5 
111 . for practically the whole term of serv- 
ice. Bring experimental f the road was 
built of secondhand and defective rails, 
weighing 16 lb, to the yard, and was 
simply laid on t lie ground with a Lit IklI East- 
ing of any sort. Many of the curves are 
purposely short and banked, on the wrong; 
side, to make operating conditions as hc- 
" vetc as possible,. 

POCKET HORSE-RACE TRACK 
RESEMBLING WATCH 







A striking example *f extreme compact- 
ness i.® *l complete horse-race track, not 

i si a ti ii 



exact! y 



It fits the 

.. It 

s t e m - 
w o u u d , a n d 
lias ] Z recesses 

a r o ii ii d t h e 
ont&idc 

dial, each of 
w h e cli c o ti - 
tain a a disk 
with a picture 

n n i t of a 

horse and a 

d isLing'ULsliing' 

number. Up- 
on pressure of 

n lever, this 

dial spins rapidly, and 

with it. The first horse that reaches the 



[u'-mir. uari i hi ■ ■r.i 



finish inf; post Lh the whiner.. After each 
race the disks arc returned tn their re* 

cesses, and the device is rewound. 




One aE the Immense Terminal BusLdinRa Which will Be a Part aE the ^J2S r D0O ( OUG New York: Port Project: 
POUF Martam-nth Elevatord in Each Building will LiEt Entire Caia dE Merchandise from the AMtAMMiC- Electric 
39y*t:cmi Tracks, Wuiiy Feet beL-frw Ihe Dee yea t Present Subways, and Distribute Thera to ihe Proper FJoOra 



IMPORTANT NEW YORK PORT IMPROVEMENTS 

fly WILLIAM RESSM A WAN DREWS 



'T'Hli sum of $225>mWKJ will be 
A pended oli the; development of the 
port and liar bo i* oi New York asid New 
Jersey when (he plans arc carried through 
as worked out by a commission that has 
studied tile question for several years with 
a view to prevent the loss of business lo 
other ports on the Atlantic seaboard, 

There wifi be no more congested water 
fronts; the cost of transportation will be 
towered materially; and the needs of the 
fl.ODD.OOU living within the "port district” 
created to facilitate the operations of this 
vast undertaking will be provided for oil 
a scale of expeditious service and economy 
beyond I he dreams of previous gene ra- 
tions. The port district; which will be 
governed by a single "port authority/ 1, 
embraces a considerable area. Not only 
does it include all the boroughs of New 
York City* and the miles of suburban 
section on the New Jersey side of the 
Hudson River,, but at practically reaches 

to Tarry town, about IS miles north of the 
city lint, and on the cast touches ihe 
Connecticut boundary. 

The unusual scope of tEac plan includes 

in brief the. following: St earn -locomotive 

belt lines along the water fronts ot New 



York atul New Jersey; a system d£ middle 
belt lines in those states; an outer licit 
line in New Jersey alone; an automatic- 

electric system in Manhattan (the old city 
of New York), with joint terminals where 
food products and general merchandise 
will Eie collected and distributed; the con- 
solidation of marine operations connected 
with the II railroads which reach the 
shores of the port, with the exception of 
chose not eliminated by the automat Ec- 
Hectrjc and extended rail service; a car- 
float service, and lighterage facilities. 

A still greater development, not in- 
cluded in the initial cost but to be de- 
termined Ia(er P is expected to follow the 
completion of these plans. One of the 
improvements will be food -receiving sta- 
tions and the creation of a system de- 
signed for the inspection and certification 
of foodstuffs received at the joint railroad 
yards. The building of terminal markets 
— badly needed by the ms ter districts of 

(he city for years — -near the stations of 
the automatic-electric .system in Manhat- 
tan and the Bronx, would then be pos- 
sible- More warehouse facilities and 
wider piers and slips would be part of this 

additional i til pro vernent P 



m 







m 
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Thli future work will also include ex- 
tensive dredging operations, so that every 

part d£ tlie port would he deep enough 

to accommodate vessels oi certain draft 



likely to e rater particular dock s.; a series 
of highways to give access to the impor- 
tant points of the water front; additional 

terminal stations for (lie New York Barge 

Canal.; freight-handling machinery on a 
much greater scale than is in use at pres- 
ent; fuel -reserve stations ior steamships, 
and better bunkering facilities; easier 
and quick cr means of handling Luhldiilg 
material; a system of zone steamship 
terminals by trade routes, and ihc erec- 
tion of grain elevators for the joint use 



of the New Jersey railroads and the New 
York Barge Canal, at a southern terminal 
station of the outer belt tine, and at the 



town of Piermont, in the northern section 
of the port distract,. 

The vital part of the whole plan is em- 
braced in the automatic-electric system in 

Manhattan itself. All 
the rest js in a measure 

subordinate in impor- 
tance and tributary to its 

Operations. A great sav- 
ing in terminal costa will 
be effected, and the rapid 
distribution of freight to 
the various parts of the 
city will he possible as in 

no other way. 

In general, the autd- 

matioelectrk will re- 
semble a subway oper- 
ated on the ecmiinuous- 
Conveyor principle, 
broadly speaking, tlie 

moving-platform idea, Tn 

appearance it wall seem 
like a railroad, but tlierc 

the resemblance ceases, 

as it will be run like a 

conveyor. An absence of 

visible mechanism for 
holding the cars and 
trains together is a dis- 
tinguishing feature; they 

will be kejit in virtually 

fixetE positions relative to 
each other by electric 
circuit 3. No motormen 

or brake men will be 
necessary. A train dis- 
pa teller, with a few assist- 
ants, will shunt the ears 

lack and forth by elec- 
tric controlling devices,. 

Th e diminution oi train 

crews Eh of Course going 

to bring about a large re- 
duction in tli-e operating 

expenses- 

The automatic-electric 

lias the advantage over 
any other system, experts say, for the ex- 
pansion necessary to meet the needs of 
the growing boroughs. Tlie line will run 
at greafc depth to avoid conflict with not 
only tlie present passenger subways* hut 
whatever others may be built- The tun- 
neling operations will he conducted ho far 
underground as to do away with the 
necessity ot propping up tho walls of 
buildings along the route and buttressing 
th cir foundations, an was the case in the 
construction of the first subway. 

In the automatic-clcctnc development 
there are two stages: In the first* the 

New York Central Railroad, entering the 




Map o£ Hilt PhO-JeCWd Niw Vark Par* District: Th* Broad, Angular Out- 
|ih-fl If tilt Boundary, irtd tht Variant Steam and Electric Bell; Lines are 
Shuv-rj by- the Deeper-Shaded ar.ii Black l-iites. The Autonnarie-Elec tric- 

Syscem TiraneLs are Indicated by the Black Dotted Lines 
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city on the west side of die Hudson from 
the north, wilt be ]cnked up with the rail- 
roads on tEsc New Jersey SLde of the river 
by it loop fro tn a Joint yard in New Jersey 
and a. spur to t Es c Sixtieth Street yard of 
the New York Central. By tins means 
the tracks of tEie company In Tenth and 
Eleventh avenues, which have been a 
death trap to the people in that district 
and have likewise retarded its industrial 
growth, will he removed. Twelve Union 
terminals in lower Manhattan wilt provide 

equal service for the railroads. The 

second part of the plan provides for 

f L _ L:i Klit coming into the city over the New 

York, New Haven, and Hartford, and the 
Long Island railroads. They will be 

brought into [lie system by another joint 
yard near Ward's and Ban Jail's islands, 

in the East River, 

At the terminals, served by eight-car 

electric trains, the ears will lie lifted one 
at a time onto elevators which bring limits 
to platforms near the surface for the dis- 
charge of their freight and for reloading. 



POULTRY GUILLOTINE KILLS 
WITH SPEED AND PRECISION 

The days of the unwieldy meat cleaver, 
or the dul [-edged ax, for killing poultry 
are fast fading away as a new fowl de- 
cani Stator be- 
comes more 
popular. 

Poised verti- 
cally above a 
base about 10 

in. long, is a 

spring - con- 
trolled strik- 
ing ham tn er. 

The hammer 

has a i: n t , 

round strik- 
ing surface on 
one end and a slanting, giilllgtindike knife 
on the other, The head of the fowl is 
placed in the holder set in the base, and 
by a smart downward blow on tlie ham- 
mer end, it is cut off. 





fhz-v ht crriHii nm 



GIGANTIC TRIPLE TRIPLANE IS WRECKED DURING TRIALS 



AM* 5a Irft of 111 * ifiant Copfens triple biplane k shown jp (lit abov* photograph, taken ihorri? after 
sr * The 100-pia«ep£eT flier had b-wn Htrmi along the ilmii Lake Waggior*. llliy, ■* cnais of tanEL-td 

Kcji-ortn of the dl&anici vary, nome seating that (Jh amnions? cc'iiFl pjju n g,*ii to destruction Emm a 
fodffltt of frQ ft. during trials. *s a fesult of structural dsf-eci*, while ocHtrr i-tlltt tltii an unexpected hurricane 
wfli rcaDCttiHlile for ih* luitloielv annihilation of the 35-i*n mlf&cta, built cS-tcdaEty for evor^sea flights,. A atiUi 
luitr rumee U#fl that the wrecklffi was consumed, by fire. 
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SACK CAMOUFLAGE USED 
TO PRODUCE BIRD FILM 



JOHANNESBURG MINE SHAFT 

7,000 FEET DEEP 




ILLuJ^HAii# mnc-i ■ ivi 

7 ilstj Keatrda Erc-m a Blind of Sacking and Tree 
Three Months dE Quiet. Piece«bv--PlecB A 



Ensrllsh 



Filminjt 

Baughs: Three Months dE Quiet, Plece-hy- Piece Assembly 
were Required to Ma'se the Curious. CamouHa^'e 



It is estimated that 75 per cent 
of the vessels in the merchant 

do 



inconveniences. In photographing 

actions, of a group of kestrel s., nested high 

in a tree in England, one man was obliged 

to build a screen behind which to hide 
white at work. The blind consisted of old 
sacks draped over ail improvised bough 

scat and the cam eta-, which was screwed 

to a projection from the tree. Two out- 
look holes were cut in the drapery for the 
camera lens and for the operator. It was 
necessary to build the blind piece by piece 
and very quietly, lor the kestrel is wary 
and easily frightened. Three months were 
required to complete the construction. 

By the _ exercise of extreme caution 

throughout all the 



Che 



photographic oper- 
many interesting pictures were 

Ttic kestrel is a Email bird belong- 
ing to the falcon group. 



ations, 

made. 



Many 

advice 



in 

marines of all nationalities, 
not carry an attendant physician. 

times the right word of medical 
at the right time would prevent 
serious consequences, attd to give this 

advice, the medical director of the Sea- 
men's Church Institute, New York, is at 

the service of the sick seamen by wire- 
less. His signal is KDKF, and when 

emergencies. aboard demand expert advice, 
this signal will effect connection with him. 
Vessels out of the institute radius can 
reach him by relaying. 



CAit improved method of shaping and 
treating the parts nf bent-wood furniture, 
invented by an Italian craftsman and now 
in use in both Italy and Czech u-SlavakEa, 

produces 25 pieces at a time, it is claimed, 
from the raw stock to the finished part, in 

two hours. 



It is a hard matter to procure good 
■films of birds, and especially is the work 

complicated when the camera man has to 

climb the trees to their nests, hide behind 
blinds, and subject himself to other similar 



Deep mining on the Band, the great 
gold reef neighboring Johannesburg, South 
Africa, has been in practice for many 
years. At the City Deep Mine there were 
two shafts, 3,300 ft. and 4,000 ft. deep, 

respectively, but to exploit the 
mine thoroughly it was found 
that a much greater depth would 
he needed, and, therefore, it has 
been decided to sink a shaft of 
circular section to a depth of 

7.000 ft. The shaft will have a 
diameter of 20 ft,, and will be 
fitted all the way down, at Kbit, 
intervals, with concrete rings, each 
IS in, deep by 15 in, wide, to pro- 
vide fastenings for the necessary 

U ides, pipes, and cables, and also 

or any lining that may be needed 

in the future. The capacity will 

be 2,000 tons of ore per 24-hour 

day ; and the Cage operating in it 

will be 5 ft, 3 in. by 15 ft. 6 in. ± 

with two decks, and will be made 
entirely of steel. T here is already 

in operation at the mine a double- 
inlet sirocco fan, 12 It, 10 in, 
in diameter, with a capacity of 

420.000 cu, ft. a minute, and it is 
thought that this will be able to 
care for tlse new workings of the 
mine, as well as the old, for some 

time to come. 



RADTO MEDICAL ADVICE 

FOR SEAMEN 





ITALIAN-BUILT AIRSHIP DELIVERED TO U. S. CREW 




A Ck«-Up of the GondMa oE ihc Taken, 

JiijiC Indore the Flight: The U, S, Oflloee scl 

Chflr£e, Major John O, Thurrsell, it Looking One 
of the WLfriow an the Right- The Others m the 
CondoLi At# All O Supers in the U. S. AEr Sendee, 
The AmTi^BsAdOr to Italy Was a Passenger 



The Great Italian Dirigible "glonll 
Which Vr'M$ Pure hated Recently hy ihe 
U, S, Government, isi Seen, Above, in 
I?* Firen Plight from Rome t*a HapJea 
aivd Kcsitrfl. in Charge of Atncricjp 
Air-SSrri'ke Ofheers. The Id th-c 

Second Largest 3etHirij;Jd Aiiahip i;n ihc 
World,. MeaTurlng 410 Feet in Length, 
with a Crulsinjj Range -of 3-.3-Q3 Males. 
On the Left, One of the Eng Lues as 
Seen P with an American Officer Exam- 
ining ih$ Supporting Frame 









DETROIT'S NEW TRAFFIC-CONTROL SYSTEM 

BvCE. PLANCK 



D 



OWN-TOWN traffic in Detroit is effi- Avenue,, bells have been installed con- 
nected with the apparatus that controls 

the yellow lights oil the mas-tei' tower. 



ciently a.nt£ ingeniously controlled by 
a system designed and installed by mem- 
bers of the city police department. 

The apparatus consists of two “master 
towers 
nests,” 



While the yellow light is yisible, the bells 

At a few corners, where the u.hc ai 



two smaller towers, Called "CfftW S 

and small standards operated by 

In 



nng, 
tlie standard 



and 




patrolmen standing on the Street level 

the two master lowers, which are in- 
closed to pro- 

the t raffi c ■HnT 



tect 

officers in in- 
clement weath- 
er, are a series 
of switches 
wh ic h 




red, 



operate 

and 



green, 
yclio w lights, 

one of each be- 
ing mounted on 
the four sides 

■of the tn wei\, 

While the 



patrol man is imprac- 
ticable, small miniature towers have been 
suspended above the intersections. On 
each of its four sides, arc a yellow, green, 
and red ligbi, 

y-' and these auto- 

matically 

on and off as 
the operator in 
the master 

tower controls 

his switches. 

The master 
towers, like tEm 
crow’s nests, 

erected 



green 

burns on 



light 
t h e 




an r] we st 
sides of the 
tower, traffic in 
those directions 
may p rocce d . A 

few seconds be- 
fore the traffi 

direction 



c 
is 
yel- 

liglits are 

flashed on, aisd 

the. green ones 

darkened . warn - 



cliangcd, 

low 



itig motorists, 

Street cars, and 

pedestrians that 

tile change is 

about to take 
ilacc- These 






Fram ThLs "Manet 1 ' TtF^cf Ole Traffic Officer Si^tLn Al[ Other 
CragsLrsg Guarrijan-s within a Radius of 1 D B Lacks and Thus 
Direct* AIL Traffic Lu the Dowd "Town Sect Lon of Detroit, 

Michifian 



ights are visi- 
ble to traffic, men nn all the 20 corners in 

view of the tower, and to those on inter- 
secting streets one block from Woodward 
Avenue, and they change the signals on 
their standards accordingly. After the 
yellow lights are extinguished, the red 
lights appear go the east and west sides 

of the: tower, and the green ernes are 

lighted cm the north and south sides, per- 
mitting movement of traffic up and down 

Woodward Avenue, and on the parallel 
streets one block distant. Where the 

makes a slight turn, at Adams 
a second master tower has been 



avenue 
Avenue 

erected, which is governed by the siffnals 

flashed from the frrrt- mentioned one. At 



on 

heavy concrete 
bases, The lat- 
ticework is of 
Htccl bars, ar- 
ranged to form 

a background 
for the lights., 
making them 
more clearly 
vJ sil i Eli to dis- 
tant observers. 

The chief ad- 
vantage of the 
system, accord- 
ing to Inspec- 
tor Harry Jack- 
s o ii of the 
traffic division, 
is that it quitk- 

the move- 
ment of traffic 
in all the down- 
town sectlonsp 
and prevents 

the tie-ups that always occur when the 
traffic patrolmen are acting' individually 
on their several corners. When the green 

lights signal "Go” to the Woodward 
Avenue traffic, for instance, a straight- 

10 blocks, is opened to 
He need not decrease his 
speed to any appreciable extent at inter* 

sections., because pedestrians are warned 
that he lists the right of way, and he is, 
himself, warned by the yellow signal in 
plenty of time lo stop at the proper inter- 
section. The plans of Inspector Jackson 
contemplate the final removal of the in- 
dividually operated standards, permit ting 
the traffic men tn devote their exit ire time 




ens 



away ot P 

the motorist. 




each street intersection cm Woodward to the pedestrians, and have the motorist 
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governed kolety by the signs. A new type 

of tower, to he erected above the grade 

entrance to the approach to Belle Isle, 
Detroit’s municipal park, tv LI I be of a more 
ornamental design than those pictured, 
but the operating system will be the same. 



CLOCK ADJUSTMENTS NOW MADE 

BY WIRELESS IMPULSES 

Wireless impulses sent from the Wasli- 

iiigtou Observatory station are now cor- 
recting the time of ii self-winding electric 

clock nt a point in New jersey. This 

clock is equipped v. i t li a sensitive radio 

selecting., receiving, and relaying appa- 
ratus, by means ot which it takes the im- 
pulse front the air and is. adjusted thereby. 

At one minute of twelve, noon, the clock 

automatically closes a switch by which 
the radio apparatus is thrown into oper- 
ation. it is tuned to receive only that 

mP 

lime signal which is sent out at moon by 
the observatory'. After the clock has been 

set by a message, the same switch is auto- 
matically 'opened. In the event that no 
message is received, the switch opens any- 
way at 30 seconds after twelve and will 
not close again uni IE the following day at 
one minute before noon, Thus the clock 
by its own action regulates the wireless 




Thin Clock in New Jersey i& Corrected by Wireless 
IvnpuLlwi Erom WuhiAIEHii- It Autom-atic-iLly 
Dpunfl inii Closes Its Radie-Cantra! Switch 



correction. Flans are now being laid 

whereby the timepiece will he used as a 

master clock to regulate otEier clocks else- 
where in the country. 



SMOKE BOX- DOOR -RING HINGE 

DISPLACES TACKLE 

To eliminate time loss and danger in 
the removal of stnokeb ox-door rings for 
cleaning out dirt accumulations from the 
1] oiler fines ut a locomotive, a suitable 

hinge has been produced. This hinge 



consists of a forged bracket that is bolted 

to the end of the boiler shell. Connected 

to this bracket is a rod, jointed to permit 
it to swing fro ni side to side. The rod is 
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After the Bolts of the- SmDkebox-DiMir Rlue 
R emoved., It may be Swung Clear of the Bax on 
the H i n ice Fastened to Its Upper Ellice 



in torn connected to a plate bolted to the 
top part of the ring. Thus, when it is 
desired to remove the ring, itf> bolts arc 

taken Olit, and if can then be swung uu 

the hinge clear of the smokebox without 
the aid of overhead tackle. Because of 
tliis facility, the cleaning can he done at 
any convenient place, and it is no longer 

necessary to take the locomotive to the 

roundhouse for the purpose. 



GRILL SAFEGUARDS COOK 
FROM BURNT FINGERS 

A grill that can do its cooking without 
having tu lie touched by t lie hand will save 

the cook from burnt fingers, Tt is raised 
ur lowered with a detachable crank Like 




LeEtl The Gri3[ in Its N orffilil FoaUitirt. fiiffhi : 
Raised., Obviatinp; the NeCessilv RaiTlffwlnir II 
fTatit the Oven ta Chants:* Itt FflfliltoH 



handle, so that the food bdtig cooked or 
baked can be evenly browned to the de- 
sired decree, without rf moving the grill 
to change its position. 
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MOVING A BASEBALL PARK TWO HUNDRED FEET 



Proprietors of a Los 
Angeles baseball park 

were recently llOtibedi 

that a .sm?et r to be opened 
by the city, would pass 
through a portion of 
their grounds. Rather 
than, more the bat] park 
from its well -advertised 
location, the owners ac- 
quired a strip of land ad- 
joining the old site, and 

planned to- move the 
grounds some 200 feet 
east, so til at most of the 
existing park could still 
he used. 

At first It was planned 





In M OM i ii £ Ells I-u =■ An U tier £5 all Park, the Uianti- 
nlanJ and ilkiiLhcra were Shiited in ScL'dana hi 
F d lift da tie ns 4 J r e ^ i au - ly t r e pi r e d. The View Above 
&bows the Mjim U" 3 nti&tanil Srt:dun €isi Its Wiy 
Up the NtfW iotl . JOfl Feel Away. The Pit- 

tite Ohs Left Sbewi One Section as li 
AniwamE Win-rt Placed *w» JacUh Medina. In 
else DiK.kR.rauzid Are the RcnninLng: Sections. The 
M<-ihi>d oi Rein fa reins cht StclLanc with Heavy 
Timlisri is Shown, in she Picture Below 



to tear down the grandstand and other 



features of the nld 

However, a 
to undertake 
and 



ones, 
off crcd 

stands. 



park and biLihl new 

local house 



to f 1 1 i ft 



w;ii given the job, 

grandstand and bleach- 
ers tv etc cut into 100-f L 



tn o v er 
ihe huge 

The 




con* 

The 



sections , and heavy tim- 
bers were then runaround 

the base anil bolted to- 
gether,, for m Eng a 

meeting support, 
stands were then jacked 

up and moved to the new 
location in the same 
manner as a house. 
Another contractor was 
found who undertook to 
move the trass infield of 

. Cons cement- 



the groun 

ly the 

the 



qi 

new season found 
entire ball park prac- 
tically the same as it was 
last year, although situ- 
ated about 200 feet 

farther east. 




Moving the Grtany Infield? The Sad was 

and Thickness and Tia.hHfcrrc'd to 

Win- Then Complete iri 



Cut Into 
ihe New 

the New 



flff 

SUc: live 
Pine* 



Equal Widlh 
Pflfk 
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LEATHER TAKES TEST WALK 

TO REVEAL QUALITY 





Leather samples are made to walk with 
the average weight an J motion that the 

the wearer is subjected 
chine us-clE hy the Bn- 



The Leather SanTpJcs a t c Fanifueri, 1o a Revolving 
Drain on S.lie Teaser Which Subject*. Them. ?«o- Ordinary 
Walking AbMfiivns by Contact with a Sanl-erL Disk 

reau of Chemistry for testing them. The 
machine ps equipped with a revolving 

■wheel un ivliich the .samples are rigidly 
fixed , and a rotating disk. Carrying a defi- 
nite amount of sand to represent tsard 
walking surfaces, makes contact with it. 
The wheel is pressed to the disk with 
135-1 h, pressure, and the operation of the 
two parts is so varied as to permit a 
rubbing action oil the leather. The sand 
is replaced every 15 minutes, and the ma- 
chine is equipped with a funnel feeding 
the right amount. Crushes are arranged 
far cleaning off old sand from the track. 
A Ili-hp. motor is used to drive the unit, 
and 12 samples are tested at each setting, 

ARMY MINE-PLANTER SERVICE 
DOES INTERESTING WORK 



The U* S, Army Mine Planter Service is 
a new organization that is doing a great 
deal of highly important work in the de- 
velopment of coast defense, in conjunc- 
tion with the coast-artillery forces. It has 
in its service now 20 mine-planting ves- 
sels. with a cruising range of l,5fl0 to 

2,000 miles, and covering approximately 



6,000 miles of coastal waters against pos- 
sible invasion. Til cse vessels are 1 72 ft. 
in length, with a beam of 413 ft., and a 
draft of about 12 ft. Their speed ranges 
from 14 to 17 miles, with an oi£ consump- 
tion of 200 gal, per hour at full speed* 
Their duty is to plant electrically con- 
trolled mines, and to lay Cables for military 

and commercial purposes. The crews 1 
quarters, are very 1 comfortable, and this, 
combined with a good library and music, 

makes tife on hoard very pleasant. The 

mine planters, stationed at New York 

City, arc looking for efficient men iti this 

service, which affords good pay, and rapid 

promotion for apt recruits. 

SILVER REPLICA OF STORE IS 
EMPLOYES' ANNIVERSARY GIFT 

As an expression at good will and the 

best wishes for the future of the concern, 

the employes of a large Los. Angeles, 

Calif., department store presented to the 
proprietor an exquisite miniature repro- 
duction of the building, true to the most 
minute details, beautifully wrought in 
sterling silver, on the occasion of the 
firm’s silver jubilee. The gem like replica 
contains 620 02 . of the precious metal* 
finely carved, molded, and hammered into 

thousands of small, delicate parts, such as 
window frames, fire-escape ladders, a 
wonderfully carved fountain, six different 

styles of cornices, and 105 capitals in the 

top one of these. Fourteen specially made 
dies were required to make the parts for 

the 152 windows atone, and also many 
other special tools for other delicate, in- 




Than Exquisite Modal Qf a Lu 

Departitient Store Ju 225-4 Sitfillfii I5‘J4a 

Inc’hea Wide. 1-3^ UrtL'hea Hitch 

i 

trie ate parts. Working to a scale of in* 
to tlie fool, a group of silversmiths de- 
voted seven weeks to the task. Tile back 
of the model pictures the company's 
growth. 















I llTee- T j3Tii:S 1 hr ClUTCHl OuipLLL nT UnltD 

210 Feet, i - . Req;iiijed %o WUMpL iht New 
and TurbLr-e Arrniififcmejit- EdlDw ; A CI&Sc- 

j=md Turbine □ rJta 



The Three L-rn^r Generators- Instiled at Nin p.ara. FnlLc 
PreviDUiJy But It, A IJVi’Faafc CDlunnn of W Acer. j — = 
Turbine KpdDr*. InMTt: Driving Wilier C^Ucse 

Up of One ■'* I E]|f G-uH-eratOT 



MORE POWER 



A nother great power 

- project ha:? bee 
cessfully curried out ai 
N samara. About 35 



sue 



years ago, 
tors and 
wheels 



gen e ra - 

vv a i e r 



capable of 
developing l^OOQ 
hp, per unit were 
installed. At that 
time these units rep- 
resented the limil 

of engineering shill. 
They were the larg- 
est producers ot 
power hi the world. 

Recently three power 

units were installed 
which are capable of 
developing 37,500 hp. 
each. This is nearly 
three tisnen the imtiur. 
of power developed 

the older units. 

The end of high 

develop ment 

Units 



power 
not in sight 
£5,000 hp. have been 
designed and are 

ttow under canstnic- 



tion, which will 
installed 



be 



shortly on 



FROM NIAGARA 



the Canadian side of the 
river. It is hard to realize 

the terrific force nec- 
essary to whirl these 
T I e rcu 1 ean cu rren t 
producers, 

of the 

37,500-hp. genera- 
tors on the Ameri- 
can side o£ the river. 

a solid column of 

water IS Vi ft, in 
diameter drops over 
a bank 210 feet 

high and rushes in- 
to the turbine below. 

The rotor of the tur- 
bine is mounted con- 
centrically within a 
doughnut-shaped steel 

casing. The water, 
traveling aver three 
miles a minute, strikes 
the rot nr at a tangent 
and whirls it around, 
i ' roppfng out at tlie 
center into the clis- 
charging has; in. The 
turbine is mounted 
horizontally, and a 
vertical shaft con- 
nects the rotor of 



E~ L 








POPULAR MECHANICS 



the turbine with the enormous generator 
a few feet above. Specially designed 
thrust bearings are used to take up the 
terrific weight of the moving parts. 

In the great 15^-ft. penstock which 
carries the water to the turbine, there is 
located a hydrostatically controlled valve. 
By the use of this valve the water can be 
cut off with very little trouble. 



ELECTRIC-FURNACE REGULATOR 
SAVES TIME AND CURRENT 

Electric-arc furnaces with, movable elec- 
trodes, for melting iron and steel, require 
quick and reliable regulation if maximum 






MBipi W 1 
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L^ft iPid Right: The K*i£uLator and Control FiHall 

of an BbclrLc*FiirnH<tt R cgylatirtg Apparaim TKfer 
Automatic: Magnets on the Regulator Held the T^m- 

yeiature ConnEant 



efficiency is to be attained, and current 
surges prevented from setting up high- 
detiiiin J peaks at the meter. An auto- 
matic apparatus, recently designed for 
this purpose, consists of a regulator panel 
carrying magnetic switches for the elec- 
trode motors, and a control panel equipped 
with the necessary relays and instruments. 
The time required tor melting a charge is 
reduced by the use of this apparatus, and 
a saving of labor is effected because less 
attention is needed. Although the ad- 
justment of electrodes takes place at high 
speed, they ,^re prevented from getting 
into the melted metal, and the changes 
arc made without '"hunting.’' The regu- 
lator is made for one and three-phase fur- 
naces, , 



IMMENSE AIR-CRAFT ENGINE 
RATED AT 700 HORSEPOWER 



The largest air-craft engine ol Ameri- 
can construction was recently given its 
initial tests at McCook Field, Dayton, 

Ohio, where it was built. It is what is 

called a W-type, meaning that its 1£ cylin- 
ders are arranged in three groups, of six 
cylinders each, in such a way that, when 
viewed from the end, the formation 
roughly resembles the letter "W,” At its 
normal speed of 1,700 r.p.m, -die big 

engine develops well over tire 700 hp., 
originally estimated as hs normal rating. 
At this speed each of the 5Vfc-in. bore by 

6 Vi -iri, stroke cylinders takes in and ex- 
hausts gas at the rate of 850 times per 

minute. In order that this great volume 
of gas may pass freely, each cylinder is 
equipped with four valves, two inlet and 
two exhaust, or a total of 72 of these 



parts C-d the engine. The steel jacket? of 

the water-cooling system are welded to the 
cylinders, as in the Liberty-engine con- 
struction. Although developing well over 

the power expected of it. the new engine 
weighs only 1.720 lb, Built by the Air 
Service engineering division for use in 

medium- weight airplanes, the engine is 

the first of its type and of a scries which 

uCed 



will be prod 



for Army Air Service 



experimental purposes 



DISCARDED CANNON USED 
AS SNUBBING POSTS 

Old cannon that have once -seen active 

service on the battle front have entered 

a different field of use as snubbing posts 
for mooring ships at tEie docks of (lie 
Mare Island Navy Yard. They are cue 

to suit able length and placed in concrete 

bases with cleats on llndr sides to pre- 
vent the mooting lines from slipping. 
Formerly such relics Were mounted Oil 
carriages and placed about the grounds 

of public and state buildings, but their 

use as snubbing posts is entirely practical. 




The Mire Island Ndvy Yard Uses Old Cannon Eor 

Maorbiu Ship*-. They fif t Cut and FitCed WlEb CZfcBta, 
Making Very Practical SnilbbiiiE Post* When Mounted 

m Cgncfcw Ham 
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The T %t‘Ci lowers, One c-ti Each Side of tiw 

Boiler. Are Shown in PoHlirni* the One m ■!» 

Right in O r i 3 jhti.QRii S2iowijig How It CkfifiA 

Han itie Tuh-M 




Ac the LeEt Is an Enlarged S^raon-a] View of the Blower, Shfrwinlf Hew It i* Connected to the Outside Boiler 
Shell, and PeaetratcH the Wall oE the Fire Box. The ftiKbl-Haad Vie'W Shown (he Enginm* Operating 
■ the Blower by Turning the Level Vh-lt OpePB tho Vftlvii and Adiiikta (he Eteafti 



LOCOMOTIVE STEAM BLOWER 
CLEANS BOILER TUBES 



AN ADJUSTABLE SHOE JACK 
HELPS THE SHOEMAKER 



Exigencies oE the great war caused 
many mechanical developments in nearly 
every errantry of the world. In Sweden, 
erne such nut aide development was a new 
steam blower for removing soot, scale, 
and other oh struct ions from h oiler tubes. 
The blower can be used on stationary 
h oilers, but it is on locomotive boilers 
that it will find its most important appli- 
cation. The blower is attached to the lire 
box, and is permanently connected to the 
steam supply by means of a pipe, _ There 

is a valve in the blower. Control ling the 

steam supply, and this is opened for only 
a few minutes when the boiler tubes are 



being cleaned, The blowing is done when 
the boiler i:- hot > and thus the Steam is 
kept dry, and removes the soot quickly. 
The blower is guided by the operator so 
as to let the steam jet impinge upon the 
tube plate. At the same time the steam 
blast in the smoke box ls turned mi, 
which helps remove the soot and enables 

the operator to judge, front the color of 

tEic issuing steam, when the tubes arc 

sufficiently cleaned. Two blowers, one 

on each side of the boiler, dean all 
the tubes. 



A shoe jack that simplifies the work oi 
shoemuking is being made at a western 
factory. It consists of an upright iron 
stand that is 
bolted to the 
floor, and in 
which (dirlc^ 
telescopically 
a circular post 

for c arr y in g 

the shoe. This 

can lie adjust- 
er! to hold the 
shoe at any 
height, from a 

position tort- 

venient to the 

operator seat- 
ed, to a height 

that would be 
necessary for 
an operator 
over six feet tail, when working standing 
up. The shoe can he turned to any posi- 
tion, This part oi the apparatus can also 
be taken out and be supported on a bench, 
holding the shoe in a position convenient 
for trimming. 





NINE HUNDRED MILES ON HORSEBACK 

ALONG THE CUSTER HIGHWAY 



BY WHITE EAGLE 

[WUllAe ILag3e is a EuL1-Ej]dixL JnilLan and a. cle-aS -mute who g made a pony riJe vretf WO fcnilea ov-t* 
the Culler 'B-altLdicLil Hi. way. Alkr the ctiiutLeliua t'l liisi Iccik nd-fi. llic CllbtvT llatlklidd. Hlway 
AssaciaCaum JPttrthJoriJ ll l(ed Bird,, 1- tbe p&tXf* hirtlfl Ms Dwibrr and piL'acailtd il to Whitt Eatflt?. — SuHlW.l 




T IIE Cutter Battlefield Hi way, extrud- 
ing from Omaha, Neb., through Iowa, 
South Dakota, Wyoming, art! to Glacier 

Park, Mont., a distance of 1,4/5 miles, is 
creating much public interest. 

The marking of this highway was fin- 
ished late last fall. Posts painted white 
arc firmly set into the ground; large 
wooden arrows hearing names of towns 
anti distances arc hoi ted to tire tops of 
the posts; the 
co tors a re re d 

and wh it c, and 

tbe number oi 
tbe route is 12, 

Besides the 

guide posts, the 

colors are also 

painted on telc- 

E ihonc poles., 

jridges, fence 
posts, etc., so 
that tli ere is a 
sign art an av- 

crage of every 
eight miles of 

the entire dis- 
tance of the 

route. 

Sept, 29, 1920, 

mounted on 
“Red Bird," a 
six -year-old 

Montana COW 
pony, the writ- 
er, escorted 

down the main 



“kinks” hat] been taken out and, conse- 
quently., distances lessened wherever pos- 
sible, and it never seemed to be impos- 
sible, for the engineers had no respect 
for fields, fences, or front yards. Between 
the towns of Sun Dance, in Wyoming, 
Spenrfish, in South Dakota, anti on to 
White wood, S. D., I saw something of 
the difficulties road builders encounter 
and of how they combat them. There 

were camps 
along the en- 
tire 900 miles 
that I rode 

over, just hkc 

soldier camps, 
but it was near 
the above 
South Dakota 
towns that it 
was most in- 
teresting. The 

ca m p s- had a 

permanent air 

about them; 

houses to shel- 
ter the men. ami 
blacksmith 
shops were up 

and were in op- 
eration. Tire 

gangs were cut- 

t i n g right 

through big 
rocky bills, The 
f ami Liar steam 
shovel that 



Cihitf wtdit FagU- mid His Faithful Mount, “Red Bird’': Il Is 

Quite Likely That They Know Nearly ax Much about die Custer 
Battlefield Hi way as the Engineers- Lit Chaise dF Its- Cgnitnlc- 

lion. Having Traveled 9-00 Miles *f Jli Length 



street of the town by the entire popula- 
tion and tbe school children of the town, 

and a brass band, set out from Hardin. 

Mont,, for Omaha, Neb,, over 9U0 miles 

distant. 

So there are only a few people who 
have had a better opportunity of observ- 
ing the work that has been done and is 
being done, on the highway, than I have, 
and. besides, the Custer Battlefield Hi way 

goes right through my field — -almost 

within a stone's throw of my front door, 

ft 

at Gillette, WyO. There wasn’t a section 
of this highway in any of the counties in 

the four states through which I rode that 
work was not in active progress, and, In 
some cases, had been completed; stretches 
of the roadbed, often extending for 10 
miles in as straight a line as is possible 
for the ’surveyor's instruments to lay it 
out, had been graded and smoothed; 



takes up a big bunch of earth, swings it 

round, and dumps it in a truck or cart, 

was there and being worked for all it was 
worth. The rock and earth removed by 
making these cuts were hauled by the 
trucks to depressions and valleys where 

roadbeds were being built up; great trees 

were being taken up by the roots, wherein 

the way, and removed; bridge* were being 

built, and culverts put in. The latest and 

best makes of road-building machinery 

were in use at these and other camps 
along the highway. Grading was being 
done by big endless-tread tractors, which 

pulled from two to three giant grading 
machines. The tractor, in turn, ivas fol- 
lowed by gangs of men with teams, and 
tl»e smaller graders and scrapers who fin- 
ished off the work that the bip tractor 

□on hi not do, and put in the bridges and 
culverts. 
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Map of the Custer EattLefieZd HLwap: ConmecliFifr with the LLucdIu Highway at Caund] BLu.Fr, Inwi, the 
Wew Memorial Road Winds through Picturesque Portions of Four -States. The City of 1 Cardin la 
About One-Third uE the Way between BaUiiiitS *Rd the Cuito 1 B-BLtlcEieid NutiOnal Cemetery 



Good bridges are band in hand with 
good roads, especially in the western 
mountainous country where n cloud burst 
sometimes changes, within a few minutes, 
a craw] Eng, ankle-deep stream into one 

nl swirling, raging waters, li nil k -full, ant! 

sweeping all before it. 1 saw at several 

ji nints of my ride over the highway some 

hue examples of later-day bridges in 
course of constructs OH, and n few finished, 
but the erreatest was the bridge being 

Creek on the 



Dec, 13, 1930, and, dividing 

had been 



starting point, 

hours into days, found that T 
in the saddle just 24 days 5 hours. 



the greatest was the 

built across Spotted Horse 

highway between Arvada 

The state engineers and 

crews were at work on 

[he bridge when I passed. 

This bridge has wide, 

guarded approach es-j IS 
being constructed of Steel 
and concrete throughout, 
and when finished will 

have cost $40,000. Al- 
though not yet having 
been fully in work two 

years, the Custer Battle- 
field Hi way may now he 

traveled from end En end, 

nearly 1,500 miles, with- 



MISSISSIPPI BOTTOM LANDS 
TO BE MAPPED FROM AIR 

Cooperating with the U. S. Public 
Health Service, the Army Air Service is 
about to begin a photographic aerial sur- 
vey of the thousands of square miles oE 

swamp lands of central western Missis- 

and Gillette, sippi. The corporations of Kosedale, 




out asking directions or 
having to open a gate. 

Mai r is; not ton early for a trip over this 
highway, but the best months are June 
and on u p to October at the present time, 

Aa soon as the new roadbed has had time 

Co pack properly, and all surfacing and 

graveling is finished, it will be a 365-day 
roa d. 

I reached Omaha, Ncl,, rr t!ie end of the 
trail,’ 1 ' and more than 900 miles from my 



Thl* Moisiam-tm on eJis Custer Battlefield Hiway Marks the Spot Where 

General Grorat Custer Made HU Ljksi Stand 




, and MerigoM will be included 
in the very extensive operations, which, it 

is fhmigEit, will bo finished by the latter 

part of July. While this work is going 

forward, seaplanes will he making a like 

survey of the lower Mississippi River, in- 
cluding the deltas. The Navy Department 
will lend the seaplanes as there 



lend the seaplanes as tnerc are no 
suitable landing places for army planes. 
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NOVEL GAS PRODUCER EVADES supply to the amount. of tlic load. The new 

English producer has a means of auto- 



HIGH COST OF GASOLINE 

Conditions in the oil industry have 



mat leal ty feeding the solid fuel to the pro- 
ducer continuously in proportion to the 
caused, in Europe, a iur greater price in- demand of the load, tire heating- of tins con- 
stant supply of small and 
varying amounts oi fuel 

being instantaneous, The 

ashes are removed con- 



A Small Car Equipped 
rt'lth tbe Gas Frcdurer a 
Which ia Seen beside the 
Windshield, and Pqrtly 
□□ the Running iJajted,. 
a Substitute lor Gn^uCiuc 

Tank, and Cirbumar 

fkilton than in this 
country, Therefore, 

has 



ere 



been a 



■ 



greater incentive 
there to find a suit' 
stilule. The mani- 
fest alternative is 
solid fuels, and the 
only practical way 
to use solid 
for such purposes 
as driving automo- 
bile or marine mo- 
tors, is l>y means 

of some form of gas 
producer,, which in 

gene ml terms im- 
plies the passing of 
steam and air 
through a muss of heated fuel,, re- 
sulting in the product ui a com- 
bustible gus r 

A gas producer of this type bus 
now been applied, in England, to 
use on a small ear, and in a ,16-ft. 
launch, I ei the past, the greatest 
difficulty in the application of 
producers to work of this nature 
has been the entire absence of 
flexibility. 



The Com- 
luctnej-i of the 
Outfit la Ap 
p-arcnc from 
This Sample dE 
Complete Grits 
Producer for 
Moue^fa 



tinuously and automati- 
cally, and water in fed to 
both the vaporizer and 
the scrubber in the saute 
manner. 

Trials of this producer 
were first made in a 35- 
ft. launch, in which the 

engine, of 75 hp.., had 

previously been run with 

ire, The producer 

had a lower caloric 

and consequently 

the motor did not give as 

much power, but in every 
other respect the results 
were just as satisfactory 
as with gasoline, and, 
of course, the cost of 
tEie fuel was very 
much smaller, being 
actually less than one- 
fourth, Improvements 
in the details of the ma- 

still 



gas 



value, 



chine are still being 
made, and already it has 
been aon-lkd to several 



types of motor vehicles. 
It caii be made to replace, 
gasoline in any engine. 



aoscnce 

There was no means of regu- 
lating the supply of the gas to the motor 
in res non se to variations of the load 



The First Trials v*ern Hn-diS 111 Tl^s 3^-Faot Launch, EquLppr-d; 

With the Gna Frixlucei 1 <$• Furnish Fuel to 

Its Motor 



response 
nothing, that 
the action of 



to say, corresponding to 

the float -feed carburetor 



which automatically proportions the fuc! 



CAn aerial transportation project with a 
route from Reykjavik, Ireland, via Scot- 
land and England, to Copenhagen, Den- 
mark, is being considered by ati Icelandic 
aviation company. The principal object 
is the speeding up of postal service. 







BOMBING AIRPLANE BECOMES FLYING AMBULANCE 




I F the former warring muons jure not yet boating 
r.heir swords- hU*« fltowaWeR* they ar i* it Irifit 
iwntng EKme of 1 hei r fighting tljuipmeat 1* CGttistrily- 
CLva uses and improving it wich these ends in view* 
O n l- r>l t It c iai^tt developments aLong- this lino ss the 
aerial built by Eh* Vickers Vi my emiewn 

of England. Oi i .;■. tin Ily designed ns a tombing 
place, this angel of n»cf pawee rd by Iwa engines 
with, a rating of MO lieu. each, is capabtt: of trans- 
p-nning four patient a phyam-an, name,, and pilot. 
As was to be expected, this-, the Latest in. its field. in 
n derided improvement over a former hying ambulance 
ivemeri of tn the November, E92Q, issue of this mag- 
giant-. Ji m so constructed that the streich^rB cgii 
be kiidfii through 1 h i: front end or the futtOigc, 3B 
itoWrt ill the lower view. And securely etansped to 
laterally Jci ^ dAuMt-dtCk afrnalge- 

menl (right). Kirst-aid and EH a fior-tipe cation kits, a 
stationary washbowl with run n in 4 w iter. and a seal 
for the attendant in charge, are part of llie very 
cu-mpLuce equipment. Though the lituiit end of iho 
cabin suggests that it offers a heavy wind rehistaiw r. r 
the contrary is the fact, an the b Unfitness is pan of 
the truly splendid streamline design. 



■r>c r FMMD9 
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Wwls l)J« ILrtil TSiiiVif* Whih AmmcPhilMW Sulphsi-t ifl Uucd &4 Fertiliser. The Patch, in the Picture 

flt Iht LfeSi He n Weedy >3vf im e eIlg CftmlcBl WAS Richt! The Same Futcin 

Dx-v-n-kl cf Weeds af 4W fl Series pf AnrmoeiLDm-S'ulpMie Tren imbues 




ness carried on in the 



T* 



WORLDS SMALLEST STORE 
SELLS FRIED HAM KU EG EE 

Fried hamburger, cigars, and checking 
ties arc the main features of the busi- 

smallcst store in 
t Ei c iv o r l c.l 
located at 
1 >11 n c a n , 0 kin. 
J l measu tea 22 
in. in width 

an d h as j u st 

c n o u g h ro o in 

for one man to 
get inside and 

turn around. 

Shelves are a 

part of the 
store equip- 
ment arid are 

located high 
£o as not to 
crowd the 
keeper too 
m it c h „ It 
would rc 1 1 n ire 
,a very lean 
burglar to rob 
the place, for 
the manager, 
who is slighr in stature, must bend almost 
double ill order to get inside. 



0 













CHEMICAL SOIL FOOD KILLS 
WEEDS AND AIDS GRASS 



It has been recently announced that 

sulphate of ammonia is a successful and 

economical alternative tor use ns a grass 

fertiliser in the place of nitrate of soda. 

It also Ei ns the property of slowly hut 
surely killing off weeds. The persistent 
use of the latter clement has a tendency 
to produce an alkaline condition in the 
soil which is conducive to weed growth. 
Ultimately, tinder these circumstances, the 



grass is overcome by fb-e weeds, In the 

use of ammonium sulphate^ the situation 
is reversed and the weeds become crowded 
Out while the necessary acids are mailt— 
tallied in the soil Care must be exercised 

in the proportions of the new fertilizer ur 

tlie grass may be burned out instead of 
aided by it. Any substance thur tends 
to cause an alkaline reaction must be 
kept away after on application, and the 

: ■ i :i i ■ j i him ;.'l;i.'-| dm !e laid im os too 

dressing each spring. The doses are 

graduated thereafter as the weeds begin 
to disappear, and their eradication by this 

process is slow but ceriain, 

ORANGES PEELED BY MACHINE 

WHILE YOU WAIT 

Tlie cost of an orange in Havana, Cuba* 

is five cents and that price includes the 

peeling of it, which is done on a specially 

designed machine. The orange is held 3n:- 

tween two clamping lugs and is turned by 

means of a crank handle and gearing, A 
small blade engages the skin an the fruit 
revolves, The device is clamped to a board 
or stand. 




£hpi iitan, ei ci n t Ji hg^4GbT 

TIi* Ckmpine 7-V!£S- of the QfSrcEc-Pteling Machine 

Hold the Fruit While It ia Rtvolv^l against a 

Shattf- Blade tiy she Hindi* 
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A BOAT THAT IS PROPELLED 
BY A SUBMERGED SAIL 

The general imp region gi a sailboat is 
Lhiii Lo impel it the sail must be hoisted. 
The opposite is the case with the boats 
of the oearl hunters of 



PANNING-MILL ACCESSORY 
EXTRACTS HEMP SEED 

A hopper Like device, containing' rubbing 
rollers, lias been constructed so that it 
can be installed on top of any ordinary 



the pear! 
American rivers. 



in' 1 1 

lo im- 



pel their boats they sink 
the sails. The reason for 
this difference is that in 

one case the motive pow- 
er is ihc wind, while in 
(lie other it is the water. 
In the pearl hunter's boat 
the sail, consisting of 
canvas si retell etl on a 
frame about 9 ft. tong 
and 3 ft, wide, nor no l- 

!y carried horizontally at 

the bow of the boat, in 
submerged in a vertical 

position so that the cur- 
rent gives the boat much 
more speed than it would 
have by just drifting. 
Where the pearl-bearing 

clams live there always is 



/ 




On Top -pf thrfS FarinLiig Mill ia Shivwfl Ub<i He[iper]»lce device, LrsUj Wind. 
O'f Hemp is Ftd, 311(1 WHICH Kiir*c1f (her Stor Tin Lmirr la UcSivrfte 

Outsiiic sHt Machine ehiougii pur Chmu Shown htaldc Hus Wltcel in Freitc 



a strong current, 

hunter carries 




To catch the clams, the 

either 



fanning mill, atitl be used 



a 




on 



for loosening 

fed 



side of the boat, composed of bars from 

which dangle chains with hook ends that 
scrape over the hot torn of tlie river, and 
the clams dose their shells upon them. 



the seed from hemp when it is ted into 
the hopper. This is done by the act! 
of ihc rollers. The seed flows from the 





hopper. 1 1 trough the fanning mill, into a 

galvanized chute, which deposits it as re- 
quired. This simple device. Connected to 

his fanning mill, enables a farmer, who 
lias only a few' acres nF hemp, to dispense 
with costly hemp-threshing machinery. 



GRAND CAfrON NATIONAL PARK 
TO ATTRACT TROUT ANGLERS 




The SjlL ii Seen in Front at tilt Ran t, Wtie-n Used to 
Prape] the Rant, Tr in Turned into a Vertical 
Position* nnd Lowered into tin Wsccr 



Although no game fish exist na 
in the Grand Canon National Park, that 
great national playground is nevertheless 

to be an attraction for the trout fisher- 
man. Since the Grand Canon came tinder 
the jurisdiction of the national park serv- 
ice, a careful survey has been made to de- 
termine the possibilities of trout propa- 
gation within the park. The result ot this 
hive litigation was that Bright Ail gel Creek 

afforded the only logical place. TEuh 
stream, which (loves down the wall of tEic 
canon in the vicinity of El Tovar, was 
recently slocked extensively with eastern 
brook trout. 

No game fish exist in the Colorado 
River at the bottom of the Grand Canon. 
The only native fishes are the Gila l ro lit 
(a sluggish, notigame ftshL earn, su 



rtsn.j, carp 

and occasional! v a salmon. 
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NEW DRY DOCK HAS LIFTING 

CAPACITY OF 12,500 TONS 

One of the largest of privately owned 

dry docks in the United States has just 

been completed at Fore River, Mass. The 
dock will accommodate vessels up to 525 

ft. in length over alt, with a draft of 2 7 

ft. The dock itself is ft. long, 116 It, 
wide, and 35 ft, high. It is a float in g dock 
composed of E0 pontoons, on each ol 

which arc two pit til p 3 ., each operated by 

a 60 -hp* motor, which works at three 

speeds* The pumps can be operated sep- 
arately or collectively. They will empty 
the pontoons in 90 minutes. The dock 

lias an actual hit in £ capacity of 12.500 
tons, although it is rated at only 10,000 

tons. It has a complete system of piping 
for steam, air, and lank water. There 
arc more than 17,0110 tons of steel in this 
huge structure* and it required a year's 
time to build it. 



DRY-CLEANING MADE SAFER 

BY FOUNTAIN-TYPE BRUSH 



The use of inflammable liquids — gaso- 
line, benzine, and naphtha — in dry- clear- 
ing processes is made safer by a fuuntahi- 

ivpe brush, recently introduced by an 
eastern manufacturer, which stores them 

in a reservoir 
in the handle- 
shaped body, 
and delivers 

small quanti- 
ties through 
t h e brush 




when a button-headed plunger, project- 
ing through lEle side of the device, is 
pressed with the thumb. Made of sheet- 

met al stampings, soldered together at their 
edges, l be contrivance is E>ut 8 V 2 in. Long 
and. filled to its b^-pt. capacity, weighs 
only 1 1b. Although designed primarily 
for cleaning, it may Eje used to Apply shoe 
or stove polish, mucilage, ink, or any 

other liquids usually applied with a brusEi, 



““ 



GRINDER- WHEEL DRESSER CUTS 
WITH ACCURACY OF DIAMOND 

A new grinder-wheel dresser is made 

with a circular cutting stone which may 
be used to dre 33 an emery wheel to a 
slant gr to finish its working surface for 

precision tool grinding. The cutting 

wheel is made of finest quality carborun- 
dum and is mounted Oti a rod having 
knobs on its ends for holding the cut- 
ter against the grinder wheels. Diamond 




w 
this 
has 




dressers have Long been in use for 
purpose, hut the carborundum tool 
demonstrated the practicability of 




J"he Grinder- Whed Rfeaaer Mills the WcrlblE F-IKe 

pi The WhaJ ta a Surface Suitable for Ac cur act GfilL-d- 
Insert: A FSall-H-Indleil Dresser fra U&fi all t--a 

Place* 

us Lug one abrasive surface against an- 
other to- get a good cutting effect eco- 
nomically. The cutting Stones arc re- 
moval hie and can he replaced when worn. 



HANDY RULE FOR LOCATING 
DEFECTS IN PLAYER PIANO 



A celluloid rule that doubles up into a 
leather cover, and fits any pocket* is handy 
for use Oil a p layer piano. On one side 
iH a tracker-bar gauge, with which 
notes which rhe test roll shows to be 
working properly, call tie measured 
without the necessity of 



any 

not 

off 




necessity oi counting 
holes to find the defective note* On ttie 
other side it is divided into inches and six- 




TIse Rule i* Shawn Out <fl I(s Cut i-ntli “Jit Side 

Ejspaaed Tb.it Tins Eft G-fishiRttei-n* for 
Muisurms lKc Piang Noivt 

tcenths, and can be ti se il as a 12-in, rule. 
A notch in the rule forms a primary valve 
gauge. 

' - ' - ■ 

#[ Nineteen of 3ft five and ten-ton trac- 
tors, part of the War Department's sur- 
plus, purchased by South Carolina, have 
been put tn work on tEie state roads, and 
the remaining El wit] soon be in com mis- 
sion in the same service* 
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WOODWORKER IS ADJUSTABLE 
TO MANY DIFFERENT USES 

A woodworking 1 device that is a veri- 
table jack -01 -aLl-t rndes when it comes to 

t has recently been 



conditions continue, the platinum remains 
unchaxiEedj but the ras is decomposed. 

This 



ngedj 

and therefore 





ga s is 

has to- he renewed, 
phenomenon is known as catalysis, 
many practical applications oi it have 

been made. 




t 







During the war the p 

pie was applied its F 

device for 



rmci- 

rance 



t q a 





the 



over- 
difficult y of 







coining 
starting airplane motors., 
on account oi the low 

temperature of the water 
in the radiators, A cata- 
lytic heater was devised 



that 



kept the 
and at the 




a tor 



warm, anti at tne same 
time avoided netting fire 
to any in flam maidc part 
of tlie oiane. On 




The Ktw WoikJt-v ttiisinir Machine Mas- an AdjkMta'rfe TibJe juid Twca Man.- 

dreis Ed id n tied with Siam's. Picture Shthvi Machine Used 

C tanner ti-oii with a Band Sa r -v 



placed on the ismrkeL Fitted with two 
mandrels for saws, tlie machine is made 

to do ripping or the many intricate saw- 
ing jobs* such as stair-routing* mdldSng- 
cuttingr or dado work# by pimply tower- 
ing or raising a table which is slidably 
attached to the ns a chine frame* bringing 
tlie work into contact with the suitable 

tool. Boring is accomplished by placing a 

sell-centering 1 chuck on the uppet man- 
drel, ancl adjusting the worktable to a 
cross- travel beam, enabling the operator 
io move the wood into contact with a bit 



piane. 

same principle heaters 
arc is o w being made that 
can be used as hand 

warmers in a muff, foot 
vv sinners in a motor cal', 
or to temper the cool- 
ness of a room. As may 
be easily realized* no lire danger attends 
the use of these devices. 



in the chuck* An additional pulley cm 

the driving motor makes the operation of 

a band $&w possible when belted for the 
transmission of power. All accessories 



HANDLES OF NEW GRASS SHEAR 

OPERATE VERTICALLY 

The horizontal blades of an improved 

grass shear are operated by' handles which 

work up and down, thus avoiding turning 



An Improved! Grasn Shcftr wish 
Horiat-cntal Blades *nd V c= ?s- 
*. -t L Hnnd]e9 B Which rati, be 
Used without Turning Ulc Hifid 
1u the Awkward and T: i t - 
iriK Sidewise Fires- 

CLOU 



for file various up 



power. 

;tt i on 5 are detachable. 




HEATING BY CATALYSIS 
IN SMALL STOVES 

■ 

As long ago as 1837 Sir Humphry Davy 
discovered that a spiral oi tda.tim.mij pre- 
heated, will remain hot when 
in a mixture of air and inihttll- 



vinu&ly 



i m mers 




m 




gaa, jMo matter how long these 



the hand to the awkward sidewise posi- 
tion. Idle change in motion is accom- 
pli s lied by a plunger which is part of the 
lower handle, ami, working through slots 
in the rear ends oi the blades* forces them 
together when the handles arc squeezed. 
The blades are opened by a spring when 
the lower handle i& released. 






From the Left 
is Used! fcw 

and : 



prp Ec - i ircir -fi # i-s. haiuhi 

Consecutively Aret Tli* t>tvlce That 
Heaiinp Radiates, u SikiaII 
Foot Warmer J>r VthJdc# 



BANDIT-CHASING AUTOMOBILE 
MAKES GOOD IN DENVER 

Motor jii rates, holdup men, and other 
desperadoes, have small chance when the 
lmndit squad of the Denver police force 
lakes up their trail in tlie high-powered, 
amply protected bandit-chasing auto- 
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Tills Rpnd.il-CtaiMzi£ Automobile IEjih a Heavy Protective Screen for [he RAd.ia.Eor, and die Bumper Consistr. dI 

A Special RolLed-SteeL Iintl Section, The Windshield I# RuLlel-Proof. Riot Gunn, Scsitc1l> 

Bjfhtl, and a Swivel M-acliicie Gun. Arc Part of (fcjf Bandit Chaser's Equipment 



mobile patrol. The plan to build such 
h car was announced in the February 
number of this magazine. The machine 
differs somewhat, however, from the orig- 
inal design. The chassis, hood, and cowl 
arc of a standard make, but the hotly alld 
protective features are as planned. The 

latter consist of an exceptionally heavy 

curved bumper, made from a section of 
railway rail ; a strongly made protective 
screen for the radiator; a bullet-proof 
windshield, and ch an nel-secticm steel rails 
which, project! Eig beyond the outside line 
of the fenders, protect the body iii case 
of a wreck. The armament of the busi- 
nesslike outfit consists of riot guns, 
and a machine gun mounted on ^ the dash, 
Two searchlights are used to illuminate 
fhe roadside shrubbery when a hunt is on, 

RADIO WILL WARN U, S- SHIPS 
OF WORLD STORM CONDITIONS 

"By virtue of extensive arrangements 
made by the jnited. States Shipping 
Board with most of the high-powered 
radio stations throughout tEie world, 
American ships are to be furnished by 
wireless with reports of storm conditions 
prevalent at each sending point, These 
reports will b*£ of invaluable aid to mar- 
incrii in that they will indicate tlie ap- 
proach of adverse weather conditions in 
time to permit them to make preparations 
to meet the emergency. 



BARREL PROTECTOR PREVENTS. 

COLLAPSE IN TRANSIT 

m 

m 

Merchants, shipping such commodities 
as cement, flour, or sugar in barrels, face 
considerable loss because of the collapse 
of these car- 
riers and the 
consequent 
spilling of 
their contents. 

To lessen the 
loss thus sus- 
tain cd, a pta- 

lector, or 

brace, made of 
two crossbars, 
mortised at 
the center for 

fitting to- 
gether, has 

been devel- 
oped by a 

southern in- 
ventor. T h e 

end a nf these 

crossbars are two arc -shaped pieces de- 
signed to fit the internal contour of the 

barret. A second form of the brace is 
also designed, which may be made m one 
piece to be placed in the barrels during 

the manufacturing process. The cubic 
space required by these braces is only 1 
per cent of the entire barrel capacity, a 
small loss compared with the advantages. 
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SWORDFISH’S SWORD IMBEDDED 

IN HULL OF A STEAMER 

The cutter ftf the Insu- 

lar Bureau of Commerce and Industry, 
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Philippine Islands, was recently dry- 
docked in Manila, and the 6-in t snout of 
a swordfish was found a mbedekd ii] the 
vessel's side. Tile lough, bony snaut hud 

penetrated the poppcrplaicd 3-in. teak hull 

Until it Actually protruded 

nearly an inch into one of 
the cal ins. The other end 
of the snout was snapped 
off, flush with the ship's 



: * 






cabin had been 

by sortie members -of the 
crew, bill they had sup- 
posed that it was a steel 

When the snout 




c, 

w ti s re in n v et( p i t w a s 
iden tilled by an expert at 
[lie bureau of science as 
the 4 Vvonr of a sword- 
fish, Other such cases 

Left: An officer Ib sjwwev HoEiii-ij; iht SwQFdiftBh'a. ’'Sawd, 1 " w=iLch was linve occurred in [lie lu- 



EtcikriL tn Exiuclinp; li Irani thz SSiLp'r. :-. L rt i: . tea?. Tit: Tine 

Hole Tliar iLad 5 * he Made to Em net It 



diaii 0-Ccan s 



CLEVELAND CLINIC IS DEDICATED TO HEALING ARTS 



“The Opening of I In: Cleveland clinic is 
mi epoch-making step in American medi- 
cal progress," These were the words 
spoken E^y Dr, William J, Mayo, honored 
as the "statesman of medicine' 1 by his 
CO-lis.LriifS, in li- dedicatory Mi-lit--, upon 



iln- occasion of the formal opening of that 
institution. Equipped with every device 

known tf> science for the correct diagnosis 
of human ailments, the splendid edifice. 

with grounds and fur lushing* costing welt 
over $500,000, is designed to serve as a 




Ho Li beil m Tfai-a $llbati&n*3a.l Eiiildrnir I 3 the Cleveland Clinic, Dedicated! to the IrUch^Sve Study of AU Ikm»n 

AUmtius and Utc DtvfoJftR ftf MeShtfdti lur Their Pievttrtlon and Cuft 
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A Secluded -h auk ua 
iJie Very Complete 
Lit: Till y a - dhe p-lev? 
IWnMb Clink nt 
C Level a. nil, Okie 

clearing house 

of l he latest and 

bos L develop- 
mems in all 
branches of the 
healing arts. 
] Tcre the claims 
of a] ! syst an^ 

of alleviating or 

curing human 

maladies will he 
given Impartial, 

scientific annlv- 

5 i s , a n d the 

true in each 

will receive ofli- 

c 1 a ] 5 a i i c t ion 

and recognition. 

T t Is this breach!] 

of vision on the 
part of its 
f minders, Drs. 

G tore c W , 

C rile. F. Ii. 

Bunts, William 

E. Lower, and 
JnFin Phillips, 
which is des- 
tined to insure 
Cleveland clinic 
a unique place 




One Cc-rcur rf the Eeceptian Kouril* BJl-mtHE , *llt GeanfOEiitple 

Chaisrs iind CK-ctrv SurrcArndmEH c«E GflO w 1 1 ijr PL a ms, 

and Warm Bull ■Colored Tile Wall* 



Here may lie Found 
Works oil All PlLaagj 
-si! Humasi Illnesses;, 

Psirvted in VaiIotj* 

Languages 

in the records 
of institutions 
cl i: d i c a t e d t o 
si milar p u r - 
poses, Diagno- 
sis of all forms 
of ailments will 
he made b >' 
means of the 
most perfect X- 
ray, electrical, 

and biophysi- 
cal apparatus 

thiii l. have heert, 

nr will he, de- 
vised. The fun* 
founders, after 
h uving borne 
the expense of 
buililini' and 
equip ping the 
ib sc it nt lou, pro- 
pose to organ- 
ize the Cleve- 
land Clinic 
Fo tind at i on 

that the great 
work may en- 
dure perpetu- 
ally, a noble 
ideal realized. 
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WORKING MODEL OF EXCHANGE 
GUIDES TELEPHONE USERS 

What may be described a* a working 1 

diagram of a city telephone ay item, in 



GREAT BRITAIN OFFERS GIFT 
OF LARGE AIRSHIP FLEET 



The most remar 




e gift proposal in 




history is that made by Great Britain in 

offering a large portion 
of its atrsEiip lleet to any 
responsible individual or 
organization that wilt ac- 
cept, operate, and main- 
tain it. The only stipula- 
tion is tli at ex peri mental 

work he Carried on, and 

that all knowie dgc 
gained Fic com in i t cheated 
to the government ex- 
clusively. The reason 
given for this momentous 
step is the- necessity' of 

The fleet 

is made up of the dirigi- 
bles 32. 33, 36, 37, and 80 
of the K- series, the L-164 



economizing. 



an d 



71 



and two of the 



Zeppelin type taken from 
German v. They are ail 



A Working tHaemm oE a City TdcpJwnie System, Used for Public Ltrlum 



they are 
of the rigid type and can 
be remodeled for pas- 
senger and freight traf- 
fic. in fact, the “R-36. r ' 



The Pot table Boardi fiEnresenfi Two Complete iSsthanfiei with 

Subscjibera C i3-n.rLtci.ttl eo Them 



which two exchanges, with siihscribcrs* 

instruments connected to them, are rep- 
resented 6n a hoard about 3 ft. wide and 
less than S ft. long, ii being user' in De- 
troit, Mich,, for public demonstration. 

One exchange used for originating and 

the other for receiving calls, each being 

equipped with one pair of cords anti the 

necessary key^s and jacks. Wilts this porL- 



sister ship of the "R-34 ,J 
qE transatlantic- fl igh t 
fame, has already been reconstructed and 
is now 30 ft, longer than when first built. 
A rearrange Client of and addition to the 
power-plant has increased the power from 
tile original 1 ,2.50 lip, to 1,570 lip, The 
estimated value oj the fleet is $15,000,000, 



able set, one operator can illustrate to an 
audience the whole series of 25 operations 
necessary for connecting two subscribers, 
showing telephone users the correct use 
of the instrument. 



WIRELESS FOR POLICE AS AID 

IN CRIME- WAVE CHECK 

Wireless telephony, with all of the latent 
amplification features, will he utilized by 
the city of 




MANY VOLUNTEER FOR MEDICAL 
EXPERIMENT PAYING Si, M0 

In tile hope of winning the $1,000 re- 
ward offered to volunteers who contract 
scarlet fever as the result of inoculation 
with the germs of LEie disease, dozens of 
persons have offered themselves to Dra, 
Ludvig Hektocn and George F, Dick of 

the John McCormick Institute for In- 
fections Diseases, of Chicago. The ex," 
per imeut is being made in an effort to 
discover a preventive serum. A reward 
of $70 is paid for inoculation, and an addi- 
tional $1,01)0 is promised if any of the 

dozen forms of the disease develops. 



as an assistant m 
checking its wave of crime, A sending 
station with a range of 1,0U0 miles is to 
he installed on Use dry -hall roof. From 
this station, messages will be flashed to 
receiving stations on two fire boats, two 
lake cribs, two fire-engine houses 
central fire-alarm 



one 




station, two 
wagons, and on two of the fast bandit- 
hunting autos which work out from Use 
detective bureau. The latter stations arc 
to he equipped with amplifying devices 

oi sufficient strength to announce a mes- 
sage loudly enough for hearing above the 
of a moving automobile. Through 
tills wireless system, it is expected thar 

the department will he kept immediately 
informed of the latest criminal move- 
ments. 



diu 
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14 SHIPS ARRIVED & DEPARTED AT THIS WHO \H CAtt. TifcN . 




AM. ST ft. FELIX TAUSSIG /VRttWEfc 
DEC. 22 DRAWING 29 FEET OF WATEft. 




Tins Miniature Pan.Graittt nE the Part dl jath.flonvilJe. FletJd*. Is- Fflit3i£w1 1o ijwt Original In E]it SranlteKt D*™ 
«ai]n t Tiny S-hips Navir-al-e Ihe Kell Water*. FSHsiiiR: E^th Other Saffclv, fwl LiLbpmian TraLriB Make Sched^ 
uLoJ Steps -at the Regular Statitoi^ The Isittrl at die Top Show* ^ Time High and Low Tides 



WORKING MODEL OF PORT IS 
FLORIDA WINDOW DISPLAY 

Civic spirit of n. decidedly practical 

i ill*, ll re inspired the design ai ,l miniature 
working model of tile pol l of Jack *051’ 
vi lie., now 'occupying; the display w i mLov. 
of a k|i i p chandler in that Florida city. 

Tiny but real dups go into and out en 

the harbor, passing each other wit ho Lit 
•accident. while a complete little railroad 

r rail] skirls the shore, Stopping automat- 
ically at the station?. Above the model 
are statistics of the port, indicating that 
its commerce doubled in the pa at year. 

WASHER, WRINGER, AND IRONER 

ALL IN ONE MACHINE 

Hgi tie-laundry work in its entirety in- 
chides not only wash lug and wringing- 
ihe dot he s, but ironing them too. and 
l hat id regarded as no light task by 
many housekeepers. Therefore a new type 
of washing- machine is made unusually 
inte resti tig by the fact that it performs 
■ill three operations, using electric power. 
The ironer is less than 2 ft. long, with 
an Open end permitting clothes to be 
slipped easily on and o ff, and its roller 



may be heated either electrically or by 

gas. It is pivoted at a corner of the wash- 
ing machine, alongside the wringer, so 

that it may be swung over the that top of 
the machine for use. 



* It 

m 




T]lc EtaccrKcfetiy Operated Iruner Is Piv-atesI 35 the 
f^eht-Hand Cmicr of the Washing Machine 



» 
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IMPROVED GASOLINE. PUMP HAS 
CASH-REGISTER FEATURES 



POTASH OUTPUT INCREASED 

DURING YEAR 1920 







Ions dispensed, all at Ihc 



Printing: a customer's receipt am! mak- 
ing three records of the number of gal- 

satne time, is a 
feature 

improved gas- 
oline pump re- 
cently placed 

an the market 

by ait eastern 
manufacturer. 



nacasur- 

chatnber 



mg 

is a one-gallon 



cylinder, 
at the top of 

tEac apparatus, 

tv (licit is pro- 
t e ct. ed t ro m 
the- weather 
and damage 

a E Jt r g e r 

ss cylinder 

vr b i c h s u r- 

ro n ti d s it. To 

use, (lie o per- 
il tor l n e r t s 

bis individual 

k cy , set s tli e 

indicating 

lever to the 

quantity 

w ante d , a u d 

starts an electric motor which operates a 
vacuum pomp. When the required quan- 
tity has been pumped the motor stops 
automatically. TSie recording mechanism 
keeps track of each operator’s sales, total 
daily sales, and a grand total far the 

season, as. well as prints a customer’s rer 

ceipt, showing the amount of the trans- 
action, As all the gasoline must pass 
through the officially tested and sealed 

measuring cylinder, the customer can see 

that he is getting full measure. 



An encouraging increase in the potash 

Output of the United States has been 

noted in the Geo logical Survey covering 

the production of that commodity, Qt 

the 167,346 tons of crude potash produced 
during 1920. 7S.4 per cent came front tile 
saline deposits and lakes Eta Mebraska and 
elsewhere, while the remaining 216 per 

cent was extracted from distillery waste, 

cement dust, kelp, alunite, and other sim- 
ilar sources. This represents an increase 
of 57,U)3 tons in 1920 over 19E9. Several 
handicaps were encountered during the 
year which impeded potash recovery to a 
noticeable extent, The demand for it as 
a fertilizer suffered somewhat because of 



adverse 



conditions. 



! Teavy 



economic 

rains also complicated matters by diluting 

t h e- brines of Use potash lakes so Lliat con- 
centration was made very slow. 



POTATO- HARVESTING SCENES 

ON GERMAN MONEY 

The reputation of the Germans as prop- 
agandists is up held by sonic new paper 
money issued in the city of Melle, in the 

potato district, for the mane y not only 
serves as a medium of exchange, but in 

pictures and verse urges the people to 
work hard and save their money. Roth 

the quality of the paper used and the 
workmanship are much inferior to that of 
our own bank notes, being of about the 
variety used in a good grade of com- 
mercial printing. The legend On the face 
of the note informs the holder that it is 
exchangeable Jit any time for State cur- 
reney at the city treasury. The cartoons 

on the reverse side are printed In three 

colors, that on the 10-mark noLe carrying 
a message of thrift, and that on the 50- 

mark note urging the necessity of work 

by nil. 




SjwcLjumij of slit Pori^ff Cmrreiacy I lined by the City of Jielie. Gmrtaflyt The Ffltrt Bear a PnqnsUe: of E* change 

at Any Time far State Cujteeicjf, anil die IB-IClsSp Legends Hard Work and Thrifi; 
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BIG CANADIAN COPPER PLANT DESTROYED BY FIRE 

The plant of the largest 

copper mine in the Brit- 
ish umpire, known as the 
Britannia* and located on 
th e coast of British Cd- 
himfoin ? was destroyed by 

fire, on March 21, last* 

Hi at day qf. the year ha* 
evil associations for Lilia 
great enterprise,, for on 
the Baltic elate in 1915, 54 




V#',% 4 ,1 





A View TflSc^n IfcifinneclLflielv flTrep the Fare, Whil* the Lower Pmi w*a SciVI 
Burning-. Thai Shewe the Grcsi G*p In. the Plans Wa*lc t>y iht Fire 



A. View* Jiirfcjre It vtfftt DeH'jreyed 

bv Fire, erf rhe Great Cu.it-su. 1 iji a 
Copper FJant, SEiirvrinc; 5 mdl«», 
t«nj Tranirwiy Kunming £ Mile 

Butk into I lie MtiHimnlfia 

valned at $1 ,.500^000^ and 
destroys the develop in cut 
lv ork i j £ 3tJ ve^rs. At the 
time of it destruction, the 

mint hitd fetched an yut, - 

put of Jo.flOfl t mi S of or'.: 

h [.;l i y. arid produced 2,000,- 

U0u lb. of copper ;i month. 
TJlv. |jLm ran 27 0 ft. up .l 

where the 




person? were killed there by an avalanche, 
and fin the same date in l': 1 13, four men 
were killed by a snow slide. The toss is 



mountain 

ore etilered, and whence it 
wa? carried through ihr various processes 
of copper j>ro duct ion entirely by gravity, 
with "rreat economy of power. 



CROSSING GUARDED BY NUMEROUS SAFETY DEVICES 



In San rjiego, Calif,, is a rail- 
road crossing tlsaL is often char- 
acterized as llu: host protected in 
LEie West. Enumeration of the 
precautionary meant] re? taken for 
the public safety bears thin out 
completely. On cither side of the 
track, a block distant, stand 
iv a r n ins si gn post s , Pa ra I lei 1 it g 



the track when lowered, are four 
crossing gates of tile base ill e type, 

sidewalk extensions. On 



W IT r i 

rigEit 



and left ' 



extensions. 

are two electric 
Wigwag signals, anil at one Hide, 
ft large sign with electric gong. 

Finally, to halt the u nob servant 

ones w-ho would pass all these 
warnings by, there is the crossing 
tender with his red flag. A bell 




_Eu his cabin sends him to his post 

in the middle of the street when a train 



Crossing 41&tEH| Wi.|£W4 

crc-5-iiu^ Tender 



SIeiiiaSb, Electric Gon.gR, Sign?, and a 



S Wgn 
Cemh. 



gmhioe eg Pinr*ct This. Crouinfr 



approaches. Only a person 




by 



persistent ill luck or intending suicide 
could sustain injury at this point. 













WEATHERPROOFING HUGE SUSPENSION BRIDGE 




f* vkkh view ct uni at ejic opeciauy 

ConHttUCted Si4lTWay3i Running: rtic 

Full Length -fcl the Inclined Fortum of 
K:i*Ji CaiiLci -Sci'J & Hui;e Clamp with 
"Which Ih* II in was Comprer.r.uil 

llrid^r a t ’ vrrt of 1 5 Tons,. Prepajacgry 
in Wrapped with a Layer rd 

Steel Wire 54 Inch in Diameter: N i ru,- 

Hundred and Seventy Mi lei pE Thasi 
Wjappin.fi Wire weje EequLr-iriL. After 
the Seci: ions Wf Wrapped, Steel 
Bands, Made in ILsdvcs, wetr Apphed. 
and Drawn up Tithe with Heavy Bolls. 

T|-ii? VmlMl Cubic i:.. by Which clip 
I .fiCHl-F'gijt Main Span oE the BjliSce k 
S-uspi-ridc-l. were Then Attached to cJier 
IS.'iiliLs. Below: Lend-- Cn Ling O :i e o4 

the Bands to Prevent Mg| genre UfOffl 

Seeping under it 



V**J 



One td the Anchors to 

Which the Cable Ends ate At- 
tached: Each *f the 37 StJ&ndB 
i:s Made Up of 2Qs Wires oF a 
Diajneter dE A'aaut (fan Inch. 
Thk Givea a Total oE 7.-S9& 
Wires jg (he Cablg 




pm ar: c CDMiic.-n, 







TESTS SKILL OF ENGINEERS AND CRAFTSMEN 





Palming *■ Bridge wauld Harifly Seem. Id 
Cdri^ f|i:jcj¥T (he CEassiftcaciorc pT Engin-t-er- 

Llljt; Opi;riM30|r|fl fc *31(1 DpCS Not WliOl! It LFi 
Pcrfoi med Oil an Ordinary Bridge, t-L fiwc.vtr, 
ii\c Wefilhci prOuiiii e and Dccc- ratting p| i|:-c 
I;nsm<-hflc WiEl3a.iiialiTiTjT Suspension Biid|.«.c B 
SijKnnning Che Lias-t River fram Mfrw York CTiy 

CO P-nwMyfU c-Annot be CalSed ah Ordinary 

Uiiii4(:FiflV:in i;, but Wa* KcalLy a Not Incpit- 
sidcrablt SufchiiscMnM Peat The Four Great 

blc*, Shown Above HisinR ca the Tom cif 
El(t J3Z-P<i 1 yt Towers* Are Each 2,ESH<J Ftit 
Un f. Ytyhot OriiriiLairy Installed, They were 
WiffltHhtfl in Thick Layers of Qil- £ 03 !: -t-l! 
Cloth. It was Decided to Remote. These 
nrut Replace Them with a Wr*ppiit£ of 54- 
Inch SLe^I Wire Ami 10 Apply Three 
nE Faint an Top of ft. To Do Che Job. Ir 
Was Necessary to Build StaSfeaMS and Plat- 
fffrrni under Each C*],.k aiiii HcUmt a Heavy 
W i re ■ W r a pp i si g Machine in Sluch a Way 
That 1c canid Travel** Their L ength. ns 
th# W-rwSc Pj-OKFCKFEed. To I be Hi|flit I*, the: 
Wrapping Machine Traveling- alan^ Eail-j 
a * * si Wsapi^isiK % Sceiicin at a Time. Note 
E he Size dE the Eltttrle It-ator Used eg 

Drive- the Apparatus 



The Soft-Steel Wire ms clit Two Reds- Mena- 
uiea 54 Inch In Diameter BHd Holds the 
Thwtandfl oi Wires df the Cable Kinder a 
Pressure of AtHWt IS Tons, This is Done 
ED P rtvcm Movement uf the Wires an Each 

Olher, Which would Result in Chafing and 

W*ie. PnVb of the Biic Rapes is Made Up 
T = -fS $i T:- Wife* eif ^ Crass Section at About 
"i4i Inch. This Gbveb b Diameter uf 18$4 
Inches and a Circumference d e Abu a it Sts: 
Feet. The Weight £*t Each Cable Is 
Tans, with a Rated EitaSsiUii Strain cf 

22,3*2$ Tons 
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POP U L A R M E C HAM C S 






NEW INSTRUMENT MEASURES 
HEAT WITH LIGHT WAVES 

A super sensitive thermometer — scientif- 
ically known as a pyrometer — is used in 




government service tn measure die great 
heat of furnaces, masses ni molten metal, 
etc., by comparing tEie light thrown off 
by them with that of the glowing filament 
of a small incandescent lamp. The latter 

is inclosed in a chamber, 

forms cart of 






Pyrometer — HE rsi- K cad=nR T kennocneter — U s 

G DVCTnTi^enC tn Me&Bi.*re TemperainjTeB 
lrt?ai 1 w- MM - hmntfiLt 



d by the 



any given 

llU'.V ITLLtch 

lg anv 



which forms part 01 a 
telescope with a magni* 

fyiiijj power of 50 d i a ] 1 1 u - 

F t 13 known exactly 

how hot the filament must 
be to throw off light of 
brilliancy. It is also known 

current is required to light it 

I n 



Current 
until it 



giv$u degree. 



] H 




1 i gtl L n 



ii.se., therefore,. 

through the filament 
to the same brilliancy as 
ill at of the body being measured. As a 
certain strength ®t current is required for 

every degree ;dl increase in the hqat and 

light uf the 1 1 lament,, it is att easy matter 
to change tlic electrical values over into 
those cxnre.Hjiing degrees of heat, The 

iiisl rument measures temperatures 

varying from 1 .292° to 9,<J32 a F. within 
about ,2 c: of absolute accuracy, which h a 
close limit considering the wide fangs:. 



new 



SINKING A CAPTURED U-BOAT 



On a 

famous German 




afternoon 

‘GE-SS," 



recently the 

which sunk 16 





ships during the ivir, was towed 
to a point five miles off the San Pedro, 



away, and in a. lew moments 43 

shells ol 5a fired by the 4-in, gnus of the 
“Wickes" sunk the huge iron monster. 
Tile 11 Wi ekes' " shots nearly ah took 

effect in tEse bow of the U-boat: conse- 
quently ill is end quickly became filled with 

the in rushing water. Sinking lower and 
lower., the stern sttddenEy I acted unts 
1 00 ft. of the boat was nut of water. 



f 1 1 1 |y 





The LiRt fif i'Ho OprtaiTS SuW 
misiat ''U&-3H" \ PjmfiLiig an 
Instant. na Lf in Farewell. viith 
llie Eaw Submerged fliul Ovep 
1-00 Feet at’ Tu LtneEh Ejftchd- 
isij; Heaven, warrt, It FEttnH? 

Massed fnwn Si^lii In 11 MiishCy 
frivc. Right; The IfhiEerM 
Fpsbter heici>r Tfiwenl t-u Jta 
Last R«. I inf Place 

Calif,, lighthouse; the destroyer fl W ickes”' 
took up a posit ion approximately two 



ll stood in LEiis position for a moment, and 
then dived for the lost time. 








POPULAR MECHANICS 





ITsLDff the M echarJcal Bull far Training Bullfighters in u School our Madrid: Swinging on Its Light Rubber- 

Tired. Wheels,, the Machine is Made ia Execute All the Motions oE an Enraged Animal 



MECHANICAL BULL ON WHEELS 
TRAINS SPANISH MATADORS 

Bullfighting a* a sport is so important a 
part of life its Spain that a school in :a 
Madrid suburb is devoted to training 
voting toreadors and matadors in the dan- 
gerous art, T lie apparatus used consists 

of a massive block of wood roughly 
shaped like the head and shoulders of 

a bull, equipped with real horns, and 
mounted on a pair of rubber-tired wire 
wheels. By means of a. handlebar nt the 
rear, the Just met or plunges this formE- 

ilaldc machine toward the student, wlm 

must learn to avoid the menacing horns 
while making 1 effective use of his lances. 
Swinging quickly on it* light carriage, the 

mechanical but! make* a most realistic 

imitation of an enraged animal. 

LOG CABIN OF RUGS MAKES 
NOVEL WINDOW DISPLAY 

An Idaho merchant desiring Ln make a 
pleasing display of ati assortment of rugs, 
conceived the idea of building a cabin oi 
them whose logs were the various rugs 
rolled upi The c^bhl bud a window and 
door hi it, and these were contrived by 
the use of smaller rugs, not tong enough 

to stretch from corner to corner of the 



building. Cards bearing significant adver- 
tising were placed about the log house, 
and fir trees stood in the clearing in front 
of it. Many people were attracted to the 

window because of the unusual display. 1 
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The- Lftgre of tin Cabin Window Display Were Fug's 
Rolled Up. Card Ad* Jtit-d Fir Trees Helped 

C-n Set -Off the Attractive SccilO 






POPULAR MECHANICS 





uFiaicr i r yira la 



ELECTRIC TRAILS SOON TO RUN THROUGH SIMPLON TUNNEL'S; SECOND HQRI 

^pHOUGH the ffUl Simp-toft runnel., fadfUE r<s-T more (hArs E 2 mil <4 (]t»li|]i the Alps from Italy (4 

A Swgtrcrlftnij. ha i al«-ttvi been Uited ae a Pin-gto-liile tillfGtd tunnel) & necwid panikl gallery will cm r«>r 
vcntilatiun piiinoues at the time the main opening n“-l (I e . in I9-D6. The work of enlarging this le&ond bore 

tui a ec 4m mi? dale another Line of electrified tracl* h ihC.<fjUp1cd by Che v^r, ia now nearing cam pltttou, anil Ctlll 

summer* it La espeCleii, modern eleCtris: lr*inl ^dll bejjta to »titnuEatc European, traffic by, nJd&ng thfir 

IDO pee cent la j .Imt uursalvanc iacULesci. I il bIlc picture, an rlcctfdc Lchcomo-Hve hauling the type of train 
uaed It seen ai it is abaut to enter the lonj* s-iibterrancjn patuge on the Swiss side. 



AGED INVALID MAKES LONG 
TRIP IN WHEEL CHAIR 

A remii citable trip frunl Lo-S Angeles 
to San Francisco, via hand -propel Jed 




wheel chair, was recently completed by 
E. B. Da v is , an invalid gentleman 60 years 

of age, in, the very good time of 30 days 

and at an expense of $100. Due to the 
fact that the chair could not be quickly 

stopped, it once crashed 
into the curb and threw 
the rider out. At another 
time the breaking of 
chain, nn a downgrade, 
resulted in the chair and 

tumbling down 



a 



rider 
1 DO- ft 



a 




embank- 



ment. 



i >ing 

Following these 
ace Ld eti ts . hantl-opcrat cd 
brakes, bearing upon the 
of the • heels, were devised, and the 

completed without further niis- 



This Ctway eous Tourist- Made- the Tn.^ ffont L<ia 
AngcLeS to San Francisco in 30 DflVi. Tep 
View: On* eg tbfl Emcrg^ney Brahes 



H.w : i : si Sr of reinforced concrete, in 
in-.' ■*! turin, iave recently been adopted in 
■ i naiiy, Liiu largest being 200 ft, high. 

[r-: base tank holds 132,004 gal,, and is 

surmounted hv others, holding I7.W0 

gal., 53,000 gal., 132,000 gab, and 2ti2,000 
gal, respectively, the top tank being 3b 
It, high. 




CRYSTALLIZED SUGAR MANUFACTURED FROM CORN 

By S. R. WINTERS 





HE cottimerdaJ production of ft sugar 
possessing the approximate ^weeiness 
of cane sugar, obtainable from a source 
of low-priced raw matc- 
ri.iL with the finished 



mercial production. Corn, containing 
from 65 to ?0 per cent of starch, was 
selected for its starch -yielding capacity r 



■ 



product resolving 

into a crystal] ized _far 
has been Line objective 
1 o wa rd which chemists 

have struggled unceas- 
ingly for deCadc-H, Now, 
thanks to tbc tin remit- 
ting research of an east- 

Crn chcmint, Sugar is bc- 



nig maae com mere 
from corn, ,\ Baltimore 
mat lil f acturin g estab] tsh - 

inent, working two shifts 

c k£ 12 hours c:tch, is pro- 
ducing approximately 70,- 
000 lb, of corn sugar 

tidily, chemically known 



Ll in venose" 
The new 



process 

voices l be production nf 

sugar of a group tech- 
nically known as keto- 



hexoses, nr fruit sugars. 

The 



The Converter in Which the Starchy Content of the Material ii Trans- 
formed into Liquid State-: The CanY-erlcr In StverL Ftei in DI-rirnsfEex, 3 6 
Put in Lgpfifh. and Air InA^ Of M*eh&nlfrll Afiitolien ia UflCd to Slip 

the 



IcvLilose, or 



sugars are sweet, the sugar 
obtained by this process being SO per Cent 
as sweet as cane sugar, ana possessing 
other favorable qualities. One of the 
mem burs of this group is 
honey sugar, which is found in lioney, 
sweet fruits, and js present iii invert sugar, 
which is made from came sugar. Methods 
are known for producing honey sugar, 
but they are chiefly laboratory methods 
extremely costly, utilizing rare materials.. 



and by reason of its well-nigh inexhaust- 
ible supply and availability. One bushel 
of corn will yield 4(5 lb, of invertose. 

The method as discovered for prepar- 
ing invertose from corn, or other starchy 
material, is first to produce an interme- 
diate compound from ntatcli lit Lht tlia- 

used and then convert this inter- 



mediate into a ketohexose, or fruit su^ur, 
by well-known means. To elfect the lirst 
reaction, a new kind of malt Es used, hcre- 



and therefore beyond application to -Com- toinre unknown, which accomplishes this 
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Lel<: F r i>m lht Converter, Lhe Starch Liquor ia Conveyed to Two Tanks, Ttn Feel [n Diudeter and Eight 
Fed Hifti. w-th a Ctp*cifcy ifl.Cl-flD Pounds. Situated I mined Lately an tile Reflir Aft Twfr Ta.jt.ks Whtc-c 
the Third Froceft. Namely the For mat I an of Honey or Fruit SuRar*. Li CtHHplOled. The Rtdu.fti-i>n Li 
Ejected by the Frocei» Kri&wii, Hydeojjena.tLfiin- Rights Flow Sheet Showing the Entire F-r^ceia k«I Mprt- 

ujiLi.uL-t of Invertose Su^ar 

Sfii 









POPULAR MECHANICS 



Slid 




tor- 



transformation quite r ea d i.l>* r 
niation of the intermediate compound 
from the starch, which was previously 
treated so aa IQ he readily acted upon by 




Invcrtosc, according to Clatnis til its 

producers., is- practically all sttgpar, contain- 
ing 55 percent dextrose or grape sugary 25 
per cent lcvulosc i. honey or fruit sugar*, 

and 20 per cent water, hi 

, or dry, form the 



its 




analysis shows 65 per 
cent grape sugar, 35 per 

cent honey or fruit sugar, 

and 2 oer cem water. 



per 

When drv f it is 
cent as sweet as 



sugar. 

( si ru p ) 
cent as 




in 

form 




SO per 

cane 

Other 



is 65 



per 

sweet as cane 

sugar. The honey nr fruit 

sugar contained in the 
new product 
never been o 



starch, and 



ttea in 
has hitherto 

from 
there Eias 




By Mi*n? Slr-.im Pumps the- Liquid is Forced rroni ti t Lar|{E Tanka otfi 
Uw First FlMf to (he Fourth Floor, Wli*re FiLtratidn Server to Separate 
Lhc 1 1 ! t.:,: I m : i I.: Protein Mai trail. The Residue hi Used as Stock Feed 



the new malt, proceeds smoothly. The 
second reaction is effected by ary of the 

methods of reduction, *ueh 

It vdro- 



well-kuow’n 



as hydrogenation, or treating with 
gen gas, whereupon is formed the fruit 
sugar, or invert ose, 

QnEy sis hours elapse 
from the time i he ground 

either corn meal or 



aiercially. 

monly ttiaini fact u red, 
operation, it being e; 

dnee the Stafdl and 



never been a sirup of this 

kind produced from corn 

or any otfier starchy ma- 
terial. Previous experi- 
ments for a quarter of a 
■century failed to per fuel 
a process to produce this 
honey or fruit sugar com- 
Coru sirup, and sugar as com • 

require a twofold 




fir^t 

the 



to' pru- 
h n i shed 



product. Four days are necessary to com- 



corn 
flour — is 

machine 



ftla qed 
for the 



the 



non 

t b c 



in 

forma- 

of the starch until 

finished product 

from the 



comes tram me evap- 
orators in l lie form of a 
sirup tf> he barreled for 
sh i p me tit., I rsve rtose i s 

not a by-product, but is 

made directly from whole 

corn, with no waste, as 
about 16 lb. of wet mash 
to every bushel is recov- 
ered as cattle _ food, If 
sold in crystallized form, 
1 wo flays nre required 
In wliich to crystallize the 




product, It i 

marketable to erjill'ection- 
ers, preserve and fruit m E 
packers, ice-cream tiuinti- 
facEururs. soft-drink hot tiers, and also for 
use by the restaurant trade. With corn 
selling at J1 a bushel, the new sugar can 
be man u fact tired for Z[ h cents a pound, 
thus salable at half the price or cane sugar. 



rcadilv 



SiiliBf lb 5 Lippaveil to be White" ThereJoTe in ChaiiKsng tiie OriiiiiijS BrGwra- 
iah C o L ijt of Ira* er tone Sirup no the Whiteness oi GianiuLated Sugar, Bleat b- 
v-ilb Charcoal Is Nccessar?. A Coer. man. FtLterinc Machine ii Used 
ha Separate the Cliai-cc*] from i he Sirup ihtr ih.r Bleaching 



plete the corn-sirup process, while ttie 
new process takes only six hours. 

Calculating the yearly corn crop in the 
l r niicd States to he 5. 000.000 .00(1 bn., if 
the entire yield were converted into in- 
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tell: A See-tf-nd Set oi Evapsrat&Mi Tanks Reduce# the Sfriapi to the Required DtPiily, It h Then Fumpeif into 
Barrel* fl* a Sifup or Nft&Crj'Bianiied Sugar. Right: Two Day# having ElapK-d, Ehc Sue-sf Aaauroe* a Crystal- 
line Fantkp Hard Enough Even to be Eaten as Candy. It Has 60 F« Cent -oJ the S^eelfte&B oE Call* Suga#. 

and la ai White in Color 



vert os e, there would be 70,000,000 tons of 

COCrt sugar, This imaginary o i it p Lit ex- 
ceeds by four times the annual production 
of citne sugar throughout the entire 



world, Any product possessing a high per- 
centage of starch— for Instance, tapioca — 
is convertible into sugar by the applica- 
tion of the new chemical process. 



CEMENT FOR CONCRETE BRIDGE 
SHIPPED BY PARCEL POST 

Across a. stream in Siskiyou Comity , 
northern California, is a highway bridge 
which has as its title to 

fame tEic fact that the 

first work was done with 
cement shipped by parcel 

post. This novelty was 

(lie result of the con- 
tractor's discovery that, 

because, at fi rsf, I lie roads 
would he had* _ it would 
cost him more to truth 
the material himself than 
to let the Tost Office De- 
part men t do the carrying 
at its usual rates. In 
consequence he split the 
sacks in two to keep the 
consignments within the 

weight limit, and mailed 
them to the scene of op- 
erations at tlie rate of 



$I.LG a hundred pounds, A LOtal of sev- 
eral barrels was made available in this 

way for the first work on the abutments, 
which, for their siac, are, probably* the 
most expensive in the world. 




In tfl.6 Middle frf *he PiGlTire is Seen the AbiltsV-en! . First Work OH 
Which 1*45 DflM with Cement. Shipped by Parcel Port A Total o( 
Several Blxreli wai Mailed ta the- Sctn-e in This Wa# 





POPULAR M ECH ANIL'S 




NEW SYSTEM DEVELOPS MOVIE 

FILMS IN DAYLIGHT 

Develop jii tut of motion-picture films* 
commonly a matter oF liu^e dark rooms* 
cumbersome racks, and wasteful troughs 
of Hu Ed* has been greatly simplified by a 
new form ok" developing machine, now in 
use at ;l west-coast studio. In the im- 
proved process* the Ll] nt ts developed in 10 



wide, aaid 24 il, high* and is erected upon 

enncrctc post? for beeping rats out, Stor- 
age capacity for approximately J.fXXl.OOO 
lb. of ear pop corn* is available. 



"ULTRA CLAY hl IS NEW SUBSTANCE 

FOUND IN SOIL 



The subject of the mechanical proper- 

been an important* 

vexing, prob- 
cn pincers, and 
many question* yet rc- 
main to be worked out in 
spite of about a hundred" 

study. The De- 
af Agriculture 
just announced the 
•discovery of a new sub- 
stance ill the soil which 



tic? of soil has 





years 




E artnien 
as ' fust 



may lielp dear 
subject, 
rial has 



the 



up 

This new mate- 

1} een gi v e n the , 
name of “ultraclay It 

resembles resin in 



ap>-' 

pearance when dry, and 
when wet it is n gelatin- 
like material, quite sticky 
and plastic. It, Seems to 

he a silicate of alumina. 

Sand, when mixed with 

10 opt cent of this sub- 

into 



per cent of this 

and made 



Tilt Operator is ObmrMinj; the OtwcLopmeni at the Films thraajfh a Lens 
Which He ii FoGtininje iritSi Hi* Hand, Whils. with I lit 

Lett, He is ContreUilst the Dt^lnpioc Machine 

vertical tubes 30 ft. long* with 4ft ft. of 
film looped in each tube, so that 400 ft, 
is handled at one time. The 



dried, lias a 



st an cc 
blocks and 

crushing strength -equal 
to the same quantity of 
Portland cement, but these briquettes will 
fall to pieces when wet. 



him muga- 
fmm the camera to 
daylight, and the 

while developing* 

through a [ens at the top. Fixing solu- 

substituted 

valves. 



1 



zinc is transferred 

jhc machine in broad 

picture? are viewed, 



PNEUMATIC ARCH SUPPORT 
BOON TO TIRED FEET 



lion and washing water arc 

for developer by means of hand 
and a gauge sllOW.3 the height of liquid at 
all times. Larger models will handle an 
entire l.f.N)0-it, reel in one 30- minute oper- 
ation, giving pictures of uniform density 
and clearness. 



feet 

fore 



Those who are compelled to be on their 

many hours a day. and who, there- 

S U Her from foot and 



limb fatigue and the pailts 

arising from this 
will be 



cause. 

interested in a 

arch 




r 



POP-CORN CRIB IS LARGEST 

IN THE WORLD 

A CO me l ib built expressly for the stor- 
age and dispensation of pop corn and, 
it is said* without competition for size, 

is located at Leeds* a village near Sioux 

la. It handles a targe part of the 

corn harvested in the adjacent territory 

and is equipped with a modern conveying 

system for receiving and removing the 

corn* The building is 170 ft. long, 24 ft. 



sponge-rubber aren sup- 
port especially designed to 

relieve the small bones of 

the fool of their burden 



and transfer 
larger bones 



it to 
and 



the 



City, 



parts 

which do not tire so easily, 

The soft -rubber pad* 
shaped to a correct fit, is 
recessed with 15 indenta- 
tions which permit greater 

flexibility than would be 

the case were it solid. It 

is cemented to a smooth leather insole* 

which is worn next to the hose. 
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Fiffliahing the Que^itowH-Chippevr-a Car-a I around Ni&£a ry. Falls! The TfUr-elanR Fiirtm is Moved AEung is 

the Worh PrOEresses. One oE the Suspended FlatEornri is Shown mt the EiEht 



TRAVELING SCAFFOLD USED 
IN FINISHING CANAL WALLS 



IMPROVED GAS STOVE IS 
VERY ECONOMICAL 



T lie lowtT end of the Queenstown 







Chippewa canal, around Niagara 
was blasted for about two miles- through 
the &o 




limestone of the region* leaving 
■ lac walk very rough, svifcli sharp' jagged 

masses uf rock projecting be y ond t Fro Lrne 
vertical line, To remove these and finish 
the walk quickly, a tin? her framework, 
(he full depth of the cut and almost the 

full width, was. constructed and mounted 



D3i car wheels, upost which it was easily 
moved forward as the work progressed. 
Workmen,, stall ding 1 upon vertically mov- 
able platforms, suspended by cables from 
both sides of the structure, chopped away 
the projecting rock points with picks- At 
the same time steel rods svere driven into 
the walls, at intervals of about 2 ft., and 
bent upward at right angles, En afford a 
solid anchorage for the concrete facing 
which was applied later. 



HA school for the training of expert 

diamond cutters will be opened at Johan- 
nesburg, Africa, in the near future. The 

cost will be about $ 75 , 000 . 



At a recent exposition of stoves and 

cooking equipment, held in France, an 

improved gas stove won honorable men- 
tion on account of its exceptional econ- 
omy. It has but one burner, which IS 5u 

completely surrounded by heat-insulating 

materials that nearly all the heat is di- 



rected to the cooking vessels, verv little 
uf it being lust and wasted in the air. The 
sc Lc n ti fieri 1 1 y i us u I at ed i ut c- r n a l passage s 
lead the heal to holes, over which three 
or four cooking operations may he carried 



on at one tunc. 




tapiai&rii, EPTirasi nPn rip, 



A Sangle-Uwrner fias StffVc Whlrh COiiks Three OF 

F-CiUr Things fit d Time 
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TREES WATERED BY SWINGING 
SPOUT ON TANK WAGON 

A California city cs carefully cultivat- 
ing 1 a raw of young livcij a ir evergreen, 



naka along an eight -mile stretch of high- 
way, After attaining a certain stage in 
tlieir growth, the trues thrive through 
long arid spells without irrigation, hut 
the young trees demand careful atten- 
tion and frequent irrigation. To facili- 
tate watering the trees, the municipal 

garden urs. have mounted a large water 

tank on a .spring wagon. Thu tank i 
equipped with a swinging spout which 
conducts the water to the trees. 



WEAVING SEAWEED BASKETS 
IS A GROWING INDUSTRY 

The strong* tough itratids of the vari- 
ety of Seaweed known as giant kelp, 

which grows in abundance along the 

coast, of the Americas, have Escen found 



to be an ideal material for the weaving oi 
all' sprts and sizes of baskets, reed furni- 
ture, and like articles. It is said to be 
greatly superior to willow and rattan for 
tEie purpose, as it is much more pliable 

than other materials, and 
therefore more easily 
worked. Many persons 
believe that plants which 
grow in water are tender 

when Wet, and fragile 

when dry* Tills ts not 

true of kelp, tEsc fitter' 1 

being of leatherlike con 
sistcivcy and toughness, 

and the strands, size for 

siee. nearly as strong as 

leather, So rapidly docs 

the weed grow that the 

crop may be harvested at 

six to ten-week intervals. 
The fit) in 100-ft. lengths 
are split up into narrow 
strips and dried. Itt fashioning the 
’■ariotis pieces of furniture., the strands 
are woven in such a wav that the natural 
brown shade of the plant's exterior forms 
the outside of the article, and the velvety 
white heart, tlie interior, 

SHARPENER FOR RAEQE BLADES 
HOLDS THEM MAGNETICALLY 



A Hovel feature in connection with a 

razor-blade sharpener is the use of a mag- 





Tnnk CflJti with SwEtltanf SjKnlt, lifted Eg Water an Eight 'Mile Row n-f 

Evtrfs-rctB Oats aEo-ilg: a CaJiitocua Koa.il 




Fan^y Eisfcrifi Woven o-f the V&tieiy o£ Seaweed 
Kmwn as Giant Kilp: TMm Malarial Alfto Makes, 
Large Articles Siith aft CUnhca tia.ni p-eri and Reed 
Furniture Is tf Said t-a Be Editor to Wcavc than 

Raitaiii o# WMIgm** 




LerE! View itorqneh iHc Ead of eSi t Slwiptner Shew- 
I.IIE. Eltc DH^Lltg CscarS-. Pifibt* Device Open. urilli 

Kukgi Held III PotitiO-il 3 j^ iHe Hafczicl 



3i fit for holding tine blades in place during 
Lite sharpening process* The sharpener is 

in thfle form of a box containing two 
sharpen nig cylinders, which are geared to- 
gether and arc operated by a small crank 
outside oi the box. The hinged lid of the 
box carries oil ils inside face a permanent 

magnet. from cither end of which are cir- 
cular projections to Jit the 1iok-.s lil I he 
razor blade. When tlie box lid as open, 
the blade is dropped onto the phis which 
magnetically retain them, and when the 
lid is closed the blade is bfotiiElu into 

position for sharpening by the 

cylinders- 
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AlTt4r SliaElacIfi tbe Surittb Ly 

Built Two-* Star? Hauiac Sev- 
eral F'«fc Forward, the Mame-n- 
lum of the W 3 i 4 * 3 «J Bpttfitini: 
Ram was Ahsfltbed Bind It 
C&Jll# to R&BL Thrt View to 
the LeEt Shoves the Basemem 
.ird tbe Forward Truck* of file 
First Cu. Bdcrw :The H duke wu 
Not Fastened *o Its FauncLmafa, 
Sa she Level Taps dJ Tbit* Accri 

a* Comparaiivdy Sonootfa Skdda 



LfiWcff Vic-* 8 i When, tbe House Owner 
V icwtd the Wrctbafce, Ttia Is What He 
The Hci-( Di>wti SjKiut 1 b IndicatEve 
i-H lira WiMOf -Mattlr* the EhfiJrtA£e. Mov- 

an 4. tlic FuiMin^ frick and Fccaonevtinj; 

a Few Pipes mill Make Everything Nearly 

IB CjD&d. as New 
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IMPACT OF FREIGHT TRAIN 
MOVES HOUSE SIX FEET 

It in ail incredible thing to return huuae 
from a day's work in a peaceful country 

town, knowing there has been nn earth- 
quake or tornado, and find that one's 
house has moved forward 6 ft, on its 
foundation., leaving the front porch hang- 
tug in the air., Vet that is just what hap- 
pened the other day to a reside] it nt Lake 

Geneva, Wis. The a stoni Filing displace- 
ment of the good -sized stucco house wns 

caused by the impact of two freight cars 
against its rear wall. The cars had been 
standing on a siding whose earth bumper 



W'AS a good dO ft. away, hut when a loaded 

ice train backed swiftly into them, instead 
of making a coupling they hurtled over 

the bumper, through a high hoard fence* 

across the back lawn, and into the house, 
where the loading car dropped its fore- 
most truck into the basement through the 
opening it made. A curious feature of the 
accident was that no windows were broken, 



CA paint, e-d luminous that 3 newspaper 
in ay be read in its soft glow and which 
can be used in connection with ad vert is e- 
inents in darkened rooms, Hu-ch &s motion- 
picture auditoriums, etc., has .recently 
been produced by an Italian inventor. 
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COMPRESSED-AIR GUN SHIFTS COAL-MINE CARS 








13 oth empty atitl loaded cars are handled inclined tracks, 



in an eastern mine by a clever system of 



a switchback, and a 

12- ft, compressed-air cylinder and piston, 

located between ibe tracks, which 

might properly lie called a gun, 

it actually shoots the cars into 
position on no incline leading to 

the hoisting cages. The gun, or 

pusher, as the miners call it, is 
located 42 ft. from the cages-, The 

the length ot the piston 

travel, are upgrade from the 

pus her, and th e remaining .It) ft, 
downgrade. When a loaded car 

comes within reach of the pusher 
piston, a lie ting on the latter e li- 
the a x lc, and as- the piston 
moves outward, the car is pushed 
up the short grade onto- the 30-ft', 
incline to the cages. Dropping 

to the latter by gravity, the loaded 

car ''kicks” the "empty"' off the 

platform, and takes, its place, The 

empty then rolls down an incline, 

a switch and up another in- 
cline, Coming to a stop iL rolls 

but i.H shunted to a track. 

■= ~ 

reserved for emoties. bv the 



Ah usunaxr or ihCCOAI *'■ k 

Th-e 3 2-Faot CyEli^lcr UVd PlAtfrfi Rod tsE Tills Compre$H««l-Atr 
Gun. or Pusher, Mavt \l\t- Loaded C-i?e u.p * Short Incline, 
They Tk-en Run Dowis A.tt®th« lantljinci (g the HoLfidng Ca gw- 



switch, A 



empties, 

second pusher then 
moves, it along to the point where 
the mine locomotive picks it up 
and hauls it to the workings, 



WORLD S LARGEST AND FASTEST EXPRESS CRUISER 



BV GEORGE F- PAUL 




Y developing a pioneer type of boat 
never attempted before, there has 
been built what is- declared to be the 

world's largest and fastest express cruiser. 
Tlie boat builders were cons missioned to 

produce a motor yacht that would have 

abundant room and that could travel at a 

clip of 3Q miles an hour, or hotter if de- 
sired. 

After a great deal of experimental work, 
involving tests of various models at the 
naval tank at the University of Michigan. 

it was decided that a boat could he built 

substantially 104 ft. in length, which would 
develop a speed of better than 30 miles 
an hour, powered with 1 ,600-hp. gasoline 

engines. 



It was necessary to develop a hull struc- 
ture of unusual strength and rigidity to 

withstand the terrific strains and stresses 



that would result at a speed of 30 miles 

an liour or more when driving through a 

heavy seaway. 'I 'be specifications con- 
templated batten-seam construction, rein- 
forced with Steel hogging girders, running 



from item to transom, and carrying two 

thick nesses of planking, the inner skin laid 

diagonally and the outer skin fore and aft 

wish drilling between, the outer skin to be 

mahogany, finished natural. 

A difficult engineering problem was in- 
volved in tiie installation of the power 
plants, the .ultimate solution being in the 
use nf triple screws, the two wing shafts 

operated by individual power plants, and 
the center-screw drive by two 400-lip. en- 
gines in tandem ; the wing engines to be 
used for navigating in clos£ t|iiart'ers and 

for cruising at 22 to 23 miles an hour, and 
all four engines to he used for maximum 

speeds. The controls for all power plants 

are carried to one central operating 

hoard, so that one chief engineer handles 

all the engines through air clutches on 

the reverse gears and direct control of a LI 

sparks and throttles, 

Tliis cruiser, 104 ft, long: with a beam of 
13 ft. and with full cruising equipment 
aboard, actually developed 31.3 miles an 
hour as officially checked. This speed 






The Fraiflc oP I «« fcipreaa- 
CfqImt ’"FrfijK Ef." PJi the BtiiUL- 
iii Ways: tG» i his Eixcti- 

xivk Speed tbft Ship was De- 
i-i |4 iloiI to Attain*. !( Was Htces- 
&ary ta Depart Somewhat horn 
ConvctnionaL Eaipbm3tfilL|i ^eth- 

odbm T hi* AcCbtfinU Tot the 

Luifedlht Appear Aft Cft of Eli* 

F rattic work, ihe Timbers lift v Jug 
bees DivM-r:l iota Smaller Pieces 
than whciIlI have Been, the 

a Smaller Craft 



HaildLng 



Ej. pre*i Cruiser -‘France:” Ruslnittis *ii In Crwwng 
Spfrfil «>f 22 id 2 3 Miles an EI-dut : Ai This Sifted Oulv 
the Tmrft lorUvidual idG-Hoarsep-awer, Wang-ShaSt Engine* 
are Used. The Full 1.6K3 Horsepower, Developed by All 
Four Enpmeti RMimlngftt Out >3. Drive (hr 101-Foot Craft 
ir a .Maximum Speed oE 3l.i Mile* *ci Hour. B*Jow i fc 
$ L- 1 li w n the Commodious. Dining Saloon. Which, Bnlll i =i 
i hr Forward End oE the SiipEritrUelisnc, C^nuaftiidt an 
Uiintisimcted View Forward and to Rcith The 

Pitot House Overlooks nhe Compartment ErC«m live F-raf 



Pilot Hodi* fil the Palatial 
j-'.i p it si Cruiser: II in fr^ro- 
viclcd with Every Up- to- EJ-iie 
Devito and IsiitrumcTit Known 

NaviRfftlffjL Compressed-- 

Ajt Apparatus Gov«tdLiie the 

SjKed of Each Etigin* Inde- 
pendently., CeatrF Here in One 
ConlTolLin.tr Mechanism Directly 
under die Supervision oE the 

Cldef Engineer All MajieH- 

vera can be Performed hr Oiwe 
Person Dirc^tLw. without hav- 
ing to Lwft Time Sign all up 
1o the Engine AtEenriant 1 - 
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has never been attained before in an ex- 
press cruiser of this size, There h no 

vibration or even when the cruiser 

is traveling at lop >peed, Tills is largely 
due to the fact that underwater exha List 
is used. Til is makes the operation of the 

boat as silent as it steam plants were in- 
stalled. 

At full speed, and with the use 04 alt 

tiie auxiliaries, the ir Frances.” consumed 
IdO gal. of gasoline ait hour. The tanks 
hold a total of 2,400 gal,, and the boat lias 
a cruising radius at maximum speed of 
500 miles, and at medium speed of 20 to 

22 miles an hour, a cruising radius aE 

1 ,000 miles. 

The boat provides accommodations for 

a crew oi eight and the captain forward, 

followed by a large inclosed bridge deck, 

engine compartment, two staterooms, 
each with complete bath and lavatory fa- 
cilities, shower bath, large lounging double 

stateroom, and very sizable cockpit. The 
size and speed of this cruiser mark a dis- 




RUNNER ARRANGEMENT ON AUTO 
HELPS CAR CLIMB DRIFTS 

One Montana farmer lias rearranged 

the running gear of hts automobile to be 

suitable for climbing drifts and getting 

over tlic snow. In place of the front tires, 
two runners are attached and the rear 
wheels are built up tractor style. These 
two ruriEiers ate made of wood, shod with 



strips of iron, and curved upward to ride 
over the bumps.. Two additional rims are 
attached to the rear wheels and held to- 
gether by light pieces oi angle. On ac- 
count ui being 40 miles from a railroad 
and the prevalence ui heavy snows in that 

section, auto travel was io difficult that 



the new arrangement was tried out and 
found to be successful. Another 




car, in an attempt to follow the impro- 
vised sleigh, sunk hub deep in the snow 
and stuck there, while the latter climbed 
over the drift with ease. 



LIFEBOAT-LAUNCHING DEVICE 

THAT £5 AUTOMATIC 

Any means that wit] simplify the 
launching of lifeboats from ships in dis- 
tress will greatly diminish the loss of tife. 
Oil the Pacific coast there has hern de- 
vised a method of launching lifebo-ats that 
is entirely electrical, and to a great extent 

automatic. It is controlled from the ship’s 
li ridge, where is located an electric switch, 
by means of which a motor, situated near 
the I if fi boat, is started. This motor raises 

the lifeboat clear at the chocks, upon 

which it rests normally, and then rotates 
the davits, which arc pivoted at about 
their centers, until the boat bangs clear of 

the ship. Each davit is supported by a 

plunger sliding in a cylinder in such a 
manner that the air therein forms a cush- 
ion, preventing shocks. The boat is auto- 
matically lowered to the level of the deck 




The Light Car Climbs the Deep Drifts Easily, far the Fiant Wheel* have been Replaced by Runners. Two 

Extra Rim* have been Fitted t-o Each Rear WfaMl WhJtH CHvti Increased TImeIoii. 

The Rims ate IEel4 Together by Grarfwp Mailt uf Anffle Strips 



POP L LA K U ECHAN ICS 





TJlc Lifcbkfli Li SlUfrwn Swinging Clear pE the Ship. The Switch b-chiiwl Iht Davit az the Right would Be 

an the £ flip' 4 Bride* , under Control of the Dfiker Lit Charge, and (It* Cod treking- Block 

wnpld Be in the Baal. The Operating MoWf Is £t*n between the Daviu, 



from which the passengers are to be 

taken aboard, It is equipped with a cmi- 
irol block, \t. IlicH is connected by a cable 

with the control system aboard the .drip, 
and (lie man in charge of the lifeboat 
raises or lowers it, as desired, by the 

pressure of a button. 



HEW THERMOSTAT REGULATES 

HEAT UP TO 400 DEGREES 

An electric thermostat controlled by the 

expansion and contraction of a volatile 

fluid inclosed in a cap side* and which can 
be adjusted for temperatures up to 4QQ" 
F., lias recently been produced. TSic tem- 
perature fluctuations within the oven, or 
other device wherein (lie bent is being 
maintained, react upon this volatile fluid 
which Lhus switches, part of the h eating 
element on or off as flic temperature fulls 
below or riseti above the desired point. 
The adjustment is made by shifting' a 
weight along a lever extending outside 
the oven. 



CTwo motor-car roads from the Kilo 

goldfields, in north eastern Congo, are 

nearing completion, one running to Red- 

jaf, on the Kile, and the other fo Lake 

Albert, at Kaseny, The former will facil- 
itate the transport of heavy machinery to 

the goldfields. 



CHECK WRITING MADE EASY 
BY ELECTRIC WRITER - 

Writing checks electrically is the latest 
development in check -writing machines. 
Fitted to the machine is a small universal 

which does all the work - of the 



motor, 

check willing, On one side of the ma- 
chine is an adjustable shelf, by means of 

which the operator feeds the checks into 
the machine with his right hand, while 
with the left he guides a pointer along a 



The 



The Che:,: W-r.(- 
ct with I ii Ad* 
jus-table Shell in 
Frcnt and Gp- 
e rating Punier 
on Top 




dial, conveniently located Oil top of the 

machine, io the figures that have to be 

written ou the check. The electric motor 
does the rest. 
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SMALL SIZE OF TELEPHONE 
IS ITS NOVEL FEATURE 



AUTOMATIC TEST AND CONTROL 

FOR CHEMICAL PROCESSES 



For special purposes, such as use by 
tlcEif persons, i qlephones are made in very 



Industrial chemistry gains a new de- 
metal. of efficiency through the develop- 
ment of an electrical 

system of automatic test- 
ing and control, by which 

any change in the proper 
action of the process, as 
it proceeds, is not only 

reported, but is corrected 
as well. Thus the strength 
of a solution, its acidity, 
gaseous content, or other 
characteristic, may be 
recorded continuously on 

ant chart, while 
electrical ly operated 

val vc s work a Litnm .ideally 

to offset immediately any 
shortage or surplus of a 

ermstituent part of the 

mixture. The system pro- 
vides means for compen- 
sating against changes of 



Tli* Tnm&mai ter .and Battery of the Little. TeLephsne can be Fitted lp.£o 

Hand bn L r oi Flared on a Table. Ins-ert: The Ke^es^er; Note 
the £i.*e as Compared with the G-yin in the Center 



compact form, but ait instrument now 
being offered for general use by a German 
concern is even smaller than most of 



a temperature, pressure, or 

time of reaction, and even 

the problem ini rod need 

by different mixtures having the same 
electrical resistance has been solved. 



those. There are two receivers in a set. NEW AMMETER SHOWS CHARGE 



and though they are of the standard mag- 
netic type, their diaphragms measure bill 
a fraction of an inch in diameter, permit- 
ling their actual insertion in the user's 
cars. The transmitter case is a thin oval, 
with perforations instead of a mouth- 
piece, and may be set on edge on a table, 

hung on a ersat button, or carried in the 

pocket. The whole set, with battery, fs 
easily packed in a handbag, for use in a 
church, lecture bail, or theater. 

GERMAN DIRIGIBLE SECRET 

FOUND BY SCIENTISTS 

The German method of treating til C 
aluminum alloy used in the frames of their 
ligid dirigibles was long a well-kept secret. 
Suspecting that it was a heat-treating sys- 
tem, the .scientists in a large Pittsburgh 
iteelnuLl have, after conducting many ex- 
periments along tli is line, announced the 
discovery of the method and have tab 
ulated the proper degrees of temperature 
and the length of time these must he 
maintained. An unlooked-for outcome of 
the experiments was the discovery of a 
material "which is said to produce an alloy 
superior to that produced by the German 

method . 




t o 



IN STORAGE BATTERIES 

A storage-battery cell tester, which de- 
li arts in principle somewhat front similar 
devices on the market, reads the actual 
cell capacity in amperes instead of simply 

giving voltage 

which to cal- 
culate the 
values. The 
i 11 .3 1 r u m e ti t 

proper is 

i b r a t e d 

sh Q IV 



ampere 

val u es ran gin g 
from 0 to 3Qb, 
which is high 
enough for nil 

pur- 
poses. Thu 

greater vol- 
ume of the 
current passes 
from leg to 
teg through 
the framework of the device, only a small 
fraction of it being shunted through the 
meter. This arrangement permits the use 
of an instrument w ith a very fine winding. 
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Tlif fi i> c . k Drill Sliejwh &up|>afi$fj h^EWct^ lit* Ki>cJ and the S'lo-nr of a Drift with Its Automatic F«d Device 
In OperatAfrlt, U Tides (he Drill Le Seen 1ft* Guide q& Well as One dE the IIoldinit-Dp Spring! CUumecied 
to It. It will lw Seen Tlij,e V^Mical ah Well a* HarSianiaJ Adjustment is Providfd For 



ROCK DRILL FEED DEVICE 
OPERATED BY A SPRING 

From the great gold mines, of Johannes- 
burg;, South Africa., come:- jl device foe 
doing automatic ally with a rock drill, what 
is usually done by hand by the operator. 
The drill is mounted iti a cradle which 

carries a slidable guide, and to which is 

anchored a t-pritig. iu such a EtiaEiEier that 
it will feed the cItIIJ forward and alsci 
allow it to be adjusted suitably, as the 
work |3rDgrq **&£&, The spring at the name 
.time exerts a con si ant pres in re upon the 

drill point, fti rllier relieving the Operator 
from an effort which, confiniacd through 
long working hours, reduces his efficiency. 



REMOVABLE TOP-BOW SUPPORT 

IMPROVES AUTO-BODY LINES 

A prominent motor-car manufacturer is 
equipping all his latest- mode l earn with 
top -bow holders, which may be removed 
and stowed in the tool box when the top 
is up. The holder is of the conventional 

type, with tile exception of the stud which 
fits into the hodv, This is split lengthwise 
on a diagonal line* and forms two wedges 



which expand when a bolt, running 
through them, in sere iced in. The hole 

which holds the stud Is fitted with a steel 
bushing. ^ Inch t:ikcn the strain at the ex- 
pansion* and which is also threaded to 
hold a screw with a uiclrelplated head, 
put in for the sake of finish when the 
support is taken out. 




A. Merit frvablc-Top Bmv Support: t> InaimU* the 

Nickcl-HeAde d Sfijfew as Re-moved and the Split Stud 
c-l tile Support Inserted- Screwing Center Belt 

Expands It 
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AUTOMATIC CURRENT CONTROL 
FOR AUTOMOBILE BATTERIES 

Ati entirely automatic regulating device 
for the control oi [he current into, and 

out ofj the Storage battery used on auto- 
mobiles for the supply uf current to llse 






Left 



End, Vi rw ud" the Regulator ; ill* ElertTom-Hasnet 

TgHeUp £*n he Seen. The father View 

5 liJe BLev^tiOn 



motor starter, lights, the horn, and other 

accessories, has recently been produced in 
Paris. It is directly connected to the 
motor' -driven dynamo which charges the 
storage celti., and automatically cuts off 
the battery when it is fully charged, niak 
ing an injurious overcharge im 

At the same time it regu r 
lates the supply of cur- 
rent in Such a manner 
that the charging of 

the battery is uniform at 

all speeds of the motor 
that drives the dynamo. 
The device is oi strong 

Construction, . a n d the 
moving contact tongues 

are tipped with carbon, 
and are so constructed 

that sparking will not oc- 
cur. A strong magnetic 
blow-out is provided to 
prevent any possible dam- 
age. The regulator Es 

tiglilly i si closed in an iron 
hoy, and requires no at- 
tention whatever. 



behind :ii* Contact 
1; a 



SKULL OF DEEP-SEA MONSTER FOUND NEAR MIAMI 




runt st was izn years om. mnn e 

ri slnal l object when viewed wilhii 
one af the head recesses, and tfii 
entire fragment measures IS II si 
length, Judging from this dtimen 

Ton llie authorities beliete the full 

y.Q monster weighed about llire* 
Lons arid measured 80 1 1 . in length 

The age csEmnite was based on r in; 

formations on the animal Vs neck 



Hyw 1 Min Lobkts ah One oF the Head. 
Kcfc'tfrfrrft the Skull Franment. The JTujje 
3?rjne Section whi Towed Li Mi lea to 

“• Miami 



HviutL lavuramv compare wh 
-, x^arw|ig|l M told oi iu on 
Tiller V erne's w*r>rk>, was t 1 ' 

in from the sea 15 mile? to M 
Fla. t recently. The flesh c 
itag tn the mimense hone, i 



A portion of the skull of a deep-*ca sharks were feeding upon it when- it was 
monster which, ii the body were as big discovered. The animal is placed in the 
in proportion as the skull indicates, turtle class by scientists, who also sav 



cut away, covered ji space about 
40 by 30 by 7 ft* Numerous 



■ OtPTPr*?**. t i cna 

Th* Skull Freemen- from the Back: Tlie Piec* Is Nearly Six 

Feet Hlgls Tjiis Point 
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Right; One cbt Ap» 
projudicH inil * Blrd r a- 
Eye Vievr vl Hi* EriiLce 
Itself. Below I* n View 
Taken under- tkt Rndice. 
Showing V-rry Ckafly ibe 
Concrete FlO&f E-cami 

uid StrisiiefS, 131- Well as 

Ihe Bottom ofi Side 
Gilders find ihr Crltrsl 

SuppiWtiiiff Pfw 



Below: A Side Elevation. of the EiliJk R. The 
Length of Each Spaa can be fi&fealy K iilmaitd. 
by ObaerriziK That There Are Sevens Spaces 
between the Pilasters, Which. Aie 20 Fed Apart. 
The View Is at Such a DiiaUrito That It Is — d 
50 Realize That the Side Girders Ate Feet Detf) 



,1 



GREAT LENGTH OF SPAN MARKS 
CONCRETE GIRDER BRIDGE 



AUTO CLOCK LIGHTS LAMPS 

AT LEGAL HOUR 



Two Straight spans of 142 ft. each, all 
mutual length for concrete beams, dis- 
lingnUli a bridge of Lhe girder-type built 
ii short limu a?fi)>s the Suit Rivijr til 

California. Each of the four Mg girders 

is 12 ft. t!cc|i , 24 in r thick at tEm top rad, 

18 in. at the bottom, and 7 in, in the web, 

with 30 by IH-in. pilasters every 20 ft. At 
each pilaster a re in forced-con crete floor 
beam crosses, supporting two 20 by O-isi. 
stringers of the same material, which 
carry LEjc 5 -in. carte me floor. There in no 
expansion joint at the center pier, where 
the girders abut. Concrete was poured 

first tor the lower halves of the girders, 
then for the floor system, and Anally for 
the top halves of ihe girders. 



Most city ordinances provide that all 

vehicles upon the streets, whetEier running 
or standing, shall show ILgEits at front 

• ’ a 

;iml rear be- 

gin n in g one 

h our »l f t u r 

sunset. A ? it 

is ii at always 

convenient for 
the owners to 

t ti r ci o ii 1 h c 

lij^litH of cars 

s-randingatthe 
curb, there are 

many techni- 
cal violation* of the rule. A new motor 
clock, designed to be mounted on the in- 


















P O P V L AR M E CH AN I CS 



■ 




stru merit board, makes easy the compli- 
ance with the I aw, as it is fitted with an 
alarm-clock mechanism which closes con- 
tact points at any time tor which it is set. 

Two wires, part, of the Outfit, are con- 
nected to the regular car switch. When 
the hour arrives the device turns on the 
dimmer headlights and also the rear light, 

- 4 

HAND POTATO PLANTER SET, 3 
TWO ACRES OF SEEDS DAILY 

A hand potato planter which will hold 
22 lb, of seed potatoes and plant a row 

200 ft. Ihng witliout refilling, has recently 




Tht JawH pt (He Lnwer Elili of the Potato Planter 
art tJMg la llt-t Gtoqtid, Md A Seed in Dropped, Jiv 
P-j Kill i| (> the H&tafle Forw-anS, Insert Glvcx a Din 

grain dF CnnstTU-rtlDH 

been invented, A pair of jaws .it the 
lower end of the device are dug into the 
earth at a point where the potato hill is 
desired. These jaw s arc closed when sunk 
into the ground and op cried by pushing 
the handle of the planter forward. One 
jaw is pivotally joined and operates a 
seed -dis charging plunger when the lever 

is pushed. Up Oil return of the handle to 

an upright position, the jaws are again 

closed and the planter withdrawn from 
the ground, causing the dirt to cover the 
seed. 



WYOMING MAKES FINE LINCOLN 
HIGHWAY BUILDING RECORD 

A finished Lincoln Highway, spanning 
the continent from coast to coast with a 
ribbon of solid concrete, would be an ac- 
complished fact in another year if all the 
states traversed by it would invest in it 
the time, money, and effort, in proportion 
to their population, expended by Wyom- 
ing during 1920. Though thinly populated 

and having 425 miles of the highway as its 
quota, Wyoming has spent without stint, 
though Wisely, to such good purpose that 
all but about 40 miles of this distance has 
been surfaced with a boulevardlihc coat of 
finely crushed granite, 16 ft. wide and 5 in. 

thick. Tbc year 1920 saw 237.3 mites of 
this roadbed finished at a cost of about 
$3,000 per mile. The low figure is ac- 
counted for by the fads that the material 
ts plentiful along the whole route,, and 
that for several miles the old roadbed of 
the Union Pacific Railroad has been util- 
ized. Funds from a $2,000,000 good-toads 
bond is Hite of 19 IS, supplemented by Fed- 
eral aid and Lincoln Highway Association 
contributions, plus plenty of work and 
determination, have placed Wyoming in 
the front rank of accomplishment in tliis 
highly meritorious undertaking. A slogan, 
expressive of the statewide sentiment, is. 
fl Tbe Lincoln Highway First,” 

NEW AUTO REAR SIGNAL HAS 

interesting FEATURES 

A new Intention signal for automobiles, 
which informs the driver ci a following 
ear whether one intends to turn to the 
right or left 

or come to a 

stop, is of the 

a 1 1 ’-electric 

type, the sig- 
nals being 
flashed by 

%h Lh of green 

and yellow ar- 
ranged above 

and. to the 
right and left 
of the conven- 
tional red rear light. The device is claimed 
to work equally wed in daylight or dark- 
ness, as the light bulbs are of sufficient 
power to make the small direction arrows, 
painted on the colored lamp lenses, show 
up in bold relief even in bright sunlight. 
The green right-hand light denotes a right 
turn ; the yellow one, to the left, a left 
turn, and both burning at once warn of a 
full stop. 
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PLOWING HEAVY MINNESOTA DRIFTS TO KEEP BUS ROAD OPEN 

INTERCITY bus Lints, ire becoming man? jmd nui-r# popular because rheir gclit^ult* can \:-t BO ^rr^nfied ns 
to give transportation nt more frequent intervals ihmi triaEi riif.l-=_ In many «cU«i4 <?[ the country., c-ruins ire 
Operated on once^a-day schedules, and unlucky is tfrt penuui who ffiitl CO make -coane^Einn^ or who- i* 
abLi ped to waii; a food part dE ih# day for mm train. B«fl Ike* CpCF-ltl flj£ in the IWfl liwn pan* oE Minnesoia 
are hindered by heavy snows, and a truck lined, with a pLire-iieeL plow liasB been built to keep die road dear. 
The plow i» braced S-iiningi ch^ frame o( Che tfuek and (Htthsi thrCfLCgh the dfiltt. iMtfkt *■ m inwwtk fOBd lot 
the busses to travel over- A heavy truck L* for the work, and Ji» wh«|* ar* cQuLppnl. with skid ehaipn 

to prevent slipping. 




DESTRUCTION TESTS DETECT AIRPLANE FAULTS 

Lrp iiLtica with the being; done by loading the wings with 

sandbags and noting which parts fail tp 

bear njj tinder the weight, The bags are 

of various Elites and their weights are 
known to the ounce. If 



expensive a 
intention of destroying them before they 

have ever flown, would seem to be ttie 

wildest kind of extravagance., and 



extravagance, and so it 
would he were it not that, weighed against 
the value of a human life, the 



a wing or part 



cost sinks into insignificance. 

During the war, airplanes were 
tested by aclual dying. If they 
it e vc I ti p e d we a fc ]i c s s e s r so m e - 
times the until ckv tester lived to 

did 
changed 

the war. the 



report them ; more often In 

This has been 



:iot. 



since 



testing now 





TeitiriB *a Airplane ul D<0i»ue(i«i lw Oveffedadint; It with Saiud- 

Wing 

Way. thf FufcrUte ALf.i> hit, CetUpBid 



* ^^bbb tm m b a bb b i in tb ■ ■» ■ as - ■ ■« ■ sc ■ ^b b m bi 

bags-: In This Case Not Only have cht 



nES Given 



In the Besjrucikin Tern H u ft >1 r td* <if the 

Sand bn gs., If.howft iu.ihc FaftR round, jtr* 
Used.. Each ii Marked with Its W^jfbL 
The Airplane in the Background Is 

Upside Dowd 

fails to slicnv a factor of safety 
□ f five— that is to sav, the ability 
safely to carry five times its 

own weight— the design of 

material is considered faulty and 
h remedied. 













SOLVING PERPLEXING TRAFFIC PROBLEMS 




Mwiiy fcf the Roads ahaai MLnnciijKilEs arid Se_ 
MltatinMttf. are Fid l*c tf-.il jm JJ&jtiero™ Spots with 
Pence! Palmed 4 Dtttd White. While They would 
Swfifily hwait a Car from Rtftinjj down, the Steep 

Em bank oven. ta_ They Server « 4 Waffling,. und Heclc- 

Lesi Indeed 3 s lh* writer Who Disregard* the Ghostly 

Cau uoB Learning Suddenly before f-Iim 




lake county line 

£«■ but. Imi*' ’H jjwi 



IRftMMtotHr 

tun po'j' 
*-Tfr 



The Officer Instructor i* Shewing; a Class frf 
Traffic-Rule VloUiora the R i gli " md WfVfl 
Ways of M CC t4T1,ti Unexpected Situations. By 
Moving the FifUJtS -q£ ihe Model Street I ntef- 
sechan About. AN Tfrfic Condition* cftil 

he Duplicated. This, 'liftfaty Flrit” Education Lft 

Producing Qood Refulta Ira Seattle* Washington 



m 





UMi 

lAMt ITpppifr 




iCMri-OM 

So in ii n 

^uLn^lr. 




F laapvAS P&xnkfrm Hw/r 

•fCW OWE ONE * ALL 



Bath lads of the Street-Pi* 

vidiing Safety 2 altaiidft In San 
^rutii^Ot Cali! r n i a .. arc 
Marked with daring Rod 
Lights as a Warning to Ve- 
hiciiiar Traffic. The Eciilgea 
Are A3so Retting Places 




/ 












1 ake County, Florida,. Welcomes the 
M otor Tourlit so I is KuivArtd* ot 
Milea of Asphalt Ro*Jb v.*rth a Large 
Map of 111 Highway Bys-tcm, Placed 
on. Every .Rond k ill* Coumy Line 
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BY NOVEL UP-TO-THE-MINUTE METHODS 




Street Cuts in. frewilk, Mew 
Jc-TJicy,, axe Noe. HcLii Op 
WI;i 2 e the Conductor Makes 

A Track* Side Ticket; 
Seller Supplies the Patron 
vfc-i Lb a. Ticket a.nd Char-ire 



‘I'Ilg Trfi-I^G W siiE-keE" at the East Entrance to *he Whis* 
H 01144 GrOiiiuis Challenges Che Aitention of Driver* __ B 
ft O-th Day Hud fright. Placed Squarely in the Cesi- 
tef ol the Highway. It Automa^icalEy Etiiercei the 
J Kccg) t«j Ihe Right” Kyle. The Perl Light* Flaih 

•Ore and Off a.t One* Second Intervals _ . 



I u Seir-S^frtetiti&n, Ihe StreEt.»Fa.Bway Company of Wath- 

District of Coburns - a, has been CompcTrd to Mahi? 
Its Trtflicy-Vr'ire Poles So Conspicuous That Mtftiarifita 
CAhhaE Hdp Seeing Them. A Startling- Color S-.li* me qF 
Gheer* and. White £“npes lias the Desired Ki'FcCt 



S3 3 
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PIECES FOR CONCRETE PERGOLA CALENDAR REVISION IS GIVEN 



PRECAST IN WORKSHOP 

The pieces for a beam iful -concrete per- 
gola recently erected on tile estate of alt 
eastern contractor were cast in u work- 




WORLD-WIDE CONSIDERATION 

Declaring rite present form of calendar 
to he complicated, cumbersome, anti obso- 
lete, the newly created International 

_ . Chamber of Commerce 
.1 has issued a call for an 



Internationa] convention 
for the express- purpose 
of considering revisions 
of the old calendar 
or even the formulation 
of &n entirely 
endar. At 



P 



new cal- 
p resent two 
revision plans are being 

the 



COU SI 

ish 




by 

pari lament 




anti 



our 

own crsngrpss. These are 
known as the Swiss and 
tlic Liberty plans. The 

former is favored hy the 

British, while the latter 



lias the 

erence. 



American 

This plan 



This Beautiful Concrete Ferjrola is Mode at' Individual Sections Which were 
First Co it in a Workshop and Later Hauled to the Grounds for Ertctton 



pref- 

con- 

t cm pi ales the division of 
the year into 13 months, 
named as at present, with 

the exception that the 

extra month will be called 



shop and later 

where thev 



Liberty. 

between 



It will 



h an led to 

were erected. 



the grounds 

Twelve col" 
built of 



umns support a superstructure 
two beams running lengthwise across the 
top of the columns, on which are laid 
tlie crosspieces. 



NOTCHED TRACK SPIKE LOCKS 
RAIL AND PLATE TOGETHER 



A number ot southern railroads 



making experimental trials 



are 

form 





of a new 
of track spike, 

whose peculi- 
arity is that it 
has a notch, 
tide t the 



come 
February and 
March. Every month will he exactly 28 

days in length, and the first of each month 
will always fall on Monday. The odd day 
of each year will be set aside as New 
Year's Day and will have no- real place 

On the Calendar, although it will always 

fall between December 28 and January I. 
Every four years another independent 
day, called Leap Year Day, will be added 
to make np for the odd one-fourth day 
which the present calendar differs from 
the true solar year. 




u 

head on 

rail side, 
c at ch c s 



the 
that 
c k c 




edge of the 



The 

of 

of 

the ^pike. when it is driven in the usual 

forces it against the trail and 



tieplatc, 
formation 
the 




TIME LOSS AND DANGER IN USE 
OF CHEAP DETONATING AGENTS 

Pecau&e of -costly com plications and 
danger due to misfired explosion charges., 
a warn tug against the use or cheap, im- 
ported detonators for setting off such 

charges, lias recently been issued by the 
Bureau of Mines. It is pointer! out that 
many agents of varying strength and 
grades have been tried from time to time, 
and it has always been those of the 



d against 

locks rhem together in its 
S pulled out With the ordinary 
The new spike is declared to 
remain tight for an indefinite time, and 
io serve well in soft ties. 



manner, 
plate, and 

notch. It 

claw’ bar. 



highest quality that insure prompt and 
certain action of the explosive. At times. 

stated, even these reliable 
grades become slow in action, due to the 
of the explosive or ■wetness of the 



age 

bare 



hoi 
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The Combination Barrel Truck, Caver, and GrEule Gnu* 
Upper I. eft- Tht Workman is Turning a Small CrA^iSe 
Which. Acting thrtttJ.Rh. BeViel Gears-, Turn a the H*rre3 
lli-c Upifithl Siiicpleonfl. IJ'jsjict Right: llrrsi-en^i rating the 

Accuracy of Control of (he Apparaius liy l 7 i J L i ti ft a Small 
Grease Cup. Lower Left: The Barrel is Here Shown Up- 
side Down. An Automobile Transmission is hfiLfli; FMltdr 
Lower Kighl ; Rtv-jca Dcmflimted,. Sh wring Sample Parts 



IMPROVED GREASE GUN PUMPS 

DIRECT FROM BARREL 

A new article of garage equipment 
Which economizes both time and material, 

besides performing a disagreeably messy 
operation cleanly, is a combination barrel 
truck and grease gun. The latter Is lo- 
cated at the apes of a conical sheet -metal 
Stamping,, of correct size to fit the end of 
a barrel tightly, and which act3 as a 
funnel when in position anti the barret is 
turned upside down by a bracket on the 
truck A hand lever operates the pump, 

forcing a pint uf cither heavy oil or 
grease into automobile tranRmiR&ions or 
differentials, at every stroke. The truck 
is Strongly built of steel and mounted on 
three wheels, one of which swings with 
the truck tongue and is used for steer- 
ing. As the grease Or oil drains to the 
lowest point — the apex of the cone — every 
particle is delivered to the pump with the 
result, according to the claims, that it as 
all Utilized without waste. The discharge 
control is so accurate that grease cups can 
be filled without running them over. 



GOLF, POOL, CROQUET RIVALED 

BY NEW LAWN GAME 

A new lawn game of unusual interest, 
suggesting some of the features of golf, 
table pool, attd croquet, blit imitating 
none of them, is being offered for Lbc 
coming season. Four round-end, rtibb-cr- 
lippcrl mallets and four balls of distinctive 
colors, six numbered aluminum pockets to 
he set on the lawn at specified places, and 
two end stakes, constitute the outfit for 
two or four players. The pockets are ar- 
ranged in a rectangle which may he of 

considerable size, and each player Is al- 
low cd three mallet strokes lo pocket his 
ball, making many interesting situations. 




The Outfit for PlfljriEiff the New Lawn Game i In 

Pr-aKtiCrp fH« Nuni-bered! Fwzketa- are- Set 

Quite a DEilans* Apart 
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DYNAMO FLASHLIGHT GIVES 
GLOW FOR THIRTY SECONDS 

A new generator-type fla sb li ghr, some- 

what ‘dmiiiir M» that used by the German £ 

during Hie war amd describe tl in Popular 
_* _ Mechanics at 

that time, is 

now being 
manufac- 
tured by a 
French pro- 
ducer, The 
flashlight re- 
sembles 




s m a 1 1 

Ho k, 



a 

black 
an 
hi: LI. i 




w 

electric 
and reflector 
located at llie 
bottom. It is 
worn s u s - 

pend C rj from 

“ “ " the neck of 

the owner on a Strap-N and current is fur- 
nish cd to the bulb troni a small dynamo 
on the inside, which is rotated by the 
pulling at a tborL chain. This chain hangs 

tinder the case and is equipped with a 
convenient finger ring. The light will 

shine for 30 seconds H-fter the chain has 
been given a smart jerk. 



NILE SUDD TO BE UTILIZED 

FOE MAKING POTASH 

A tangled mass of (3 Dating vegetal mat- 
ter, called Slldd, Lias always been a hin- 
drance to navigation on the great Egyp- 
tian river Nile, It has to be removed, 
and now it is going to be utilized for 
the production of potash, nitrates, and 
other valuable chemicals. The sudd, when 
dried, contains about one-fifth of the ther- 
maE energy in a ton of coat, together with 
about 45 lb. of potassium salts. By one 
process it is intended to burn the sudd 
in a. gas-producer plant, and with tile re- 
sulting gas drive a gus engine and a 
dynamo, using l lie current therefrom to 
electrolyze the potash salts obtained from 
the ashes. By another proce h k similar 
results are obtained by burning the sudd 
to charcoal in an ovqn heated by the 
sudd, and then using the charcoal for the 
manufacture of similar chemicals. 





MOTORCYCLE OUTRIGGER HELPS 
VEHICLE OVER MUDDY ROADS 

A western cyclist whose usual route of 

travel often takes him over muddy roads 

has devised an outrigger for his motor- 
cycle which he finds of great assistance in 
Eng it over almost impassable high- 
ways. This outrigger is made Lip chiefly 

o e an old buggy wheel and iron scraps 
from the local blacksmith -shop discard 
pile, A buggy axle with one wheel re- 
moved is attached at ils free end to the 

main frame member of the cycle under 

the seat, and the wheel end is held out- 

■ 

ward at the right posit ion by guy rods. 
The outrigger is wdghied by fastening 
;in old bolter grate bar lo the center of the 
bslggy axlf, and the traction on the road 
is, thus increased so that tie soft ground 
h easily traversed,. 



The Views an th* Left Shaw the Mol Breyclc Passing thrau^h the Sogttf W & ft 0 1 \ Ruii, by Ul* Aid of the Out- 
rigger Wh«], Right: Hew Xht Outrfmr IS AUwWi to the Cycle Frame] She Fisting W4J 

M ade u.f * BUfc£y Wheel I ind A s lc, and Bfcckfmitb-Slurp Scraps 
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TMa- Irapressi-ve WWt* Marble ! 

Mar, cmy we-ie 



liidne Spacm a Picturesque Stream in VttfflQlllr 

Built <sf Concrete. The Rail} Bud Karingu- Arc 
Mai hie- and. Set the Bridge OfE KcauliEuEIj' 



Tbe Plcfti wd Otflur Heavy 
FlJrt-Wllflttl 



WHITE- MARBLE BRIDGE SPAMS 

VERMONT RIVER 



of a leak in this instance, arttl the bubble 

lest w EH thei] he repeated as many times 



An almost pure-white marble bridge, 
given to the comrnnnity by an eastern 

quarrying concern, spans a picturesque 

stream tit the state of Vermont. The 

arches and interior masonry of the struc- 
ture are of concrete, but the facings and 
railings ate of polished white marlhc. The 

bridge is built in three -spans and is a 

beautiful complement to the quiet water 
tli at flows beneath it. 



FIREMEN'S smoke masks TESTED 

FOR LEAKS 

Smoke masks must be absolutely air- 
tight or tli e fire fighters who wear them 
are liable to Lose their lives. To insure 
protection, the San Francisco fire de- 
partment has inaugurated a series of tests 
for the masks that is very efficient. Alt 
of its joints are coaled with soap lather, 
after each man has donned it, and it is 
then operated a<? when in use within a 
smoke-fillcri building. Wherever a bubble 
appears persistently, a leak is indicated 

and marked for future repair. If the 
masks arc found to perform satisfactorily 
in the bubble test, the men, still wearing 
(he masks, enter a room filled with a 
"tear gas’* consisting of formaldehyde is- 
suing from an open fire on the Hour. The 
wearer will at once notice the existence 




fraut'lne One o£ ilw Gap Ma?ks Uie4 ky ?Hft San 
Frintfece Firemen whit Soap LailWJ, to Indicate 
teaks. A Bull Trie wLU Aftpttr Wlitft a Lt&k J* PrtMLnt 



as necessary until the location of the leak 
is positively determined. 



■ 

CTtie installation of a radiotelegraph 
station on one of the Willi a Islands, 25i> 
miles off the Queensland const, is contem- 
plated by the Australian government in 
the belief that it will make for greater 

accuracy in forecasting weather candid 
tions. 
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NEW ARTILLERY TRACTOR HAS GREAT SPEED 














With a 4.1 5-in. anti-aircraft gun mount- to take the recoil. The treads are of 



cd directly upon it, a newly designed artil- specially 



constructed rubber, and the ma- 
chine, fitted for sis speeds for- 
ward and two reverse, easily 

de- 



LcJuLI iilS 



two reverse, 

a 60- per- cent or 
scends a 70- per- cent grade, and 
turns in its own length. The 
tractor is equipped with an dec-- 
trie starter and oilier conven- 
iences, b'or heavier work a 
similar model of 250 bp,, and 
m o u nt i ng a 6, 1 -i n , h ow it zer, 

capable of 

successfully 



A Rubbrr-T -d!, E-ndlf ss-T r«iii 
ArttLlexy Traitor wish a Speed £Xf 
2 5 Hnki an Hcvjt. and M-Crtlntiritf 
a 4. 13- In. AntUAircraEt Howitzer* 

tractor 
lesi h - 1 ran I I y | > c , wci.L r 1 1 i ai K 
l3 f Q00 lii a aiid driven by a 

p. engine, is Capable 

of the ft" itistrkable speed 
of 25 miles ail hour. To 

95-fb. ^ I tell, with 
11 miles, the 

swings over the: 

head, automatic 

anchor plates dropping 

dovvn behind the tract or 



E-car View of the 11ifrh->5geed Tra-c^or r Showing the Dreech dE th?e 4.1J^Inch. 

Ani^-Air-cratl Slowiizer and One r.J the Anchor FLales. 



UNUSUAL DESIGN OF CONCRETE ARCH BRIDGE 





A concrete arch bridge of unusual de- 
sign has recently been completed by the 



A PesatClire 5n Coirrete- Bridge Canal rucilan ? The Weight ii 5V4ft*luLc£ 

frubi the Arvhes Instead of Rcn-i-ig up^it 'I' heir T(j|>b 

□ * -n the CgrtvenOhiiaL Dtiacn 



overnment across the Republican River, 
"ort Riley, near junction City, Kan, The 

beams and slabs of the 

floor system, in addition 
to the railings, are sus- 
pended from overhead 
arch ns. Tn bridges of this 
character, one oi the 
usual methods of design 
is to support the floor 
and railings by concrete 
members extending up- 
ward from the under- 
haitging arches. The 
bridge consists of two 

spans, each 1 40 ft. long. 
Ir is claimed that the 

longest span of tliis type 
previously built was only 
50 ft. The bridge was 
given a series of tests by 
■driving a seven-ton steam 








POP u L A R M E C H A N I C S 



sso 



roller act oss it at various spettds, before 
acceptance by the army board r Ko vifrr.i- 
lion was noted in any oi the- tests.. 



TIME SWITCH MEASURES LIFE 

OF AUTO BATTERIES 



An interesting apparatus, used by the 

of Standards, gives an accurate 
answer to the question, "what is the life 
of an automobile self-starter battery?'' 




asked daily by thousands of motorists, 
and also measures the life and capacity 
of dry-cell batteries. The device consists 
■of a master clock, a system of relay 
■switches, and three commutator switches, 
which are actuated by- electromagnets.- 
The commutator contact pieces are of 

platinum am! have brushes with pi at LUO - 

j iridium contact parts bearing upon them, 
'he ftrsf commutator turns once in 60 



minutes: the second once in 24 hours, and 
the third once in seven days. Current to 
actuate the first commutator is sent to 
it at one-minute intervals by the master 
clock. The daily commutator is con- 
trolled by the hourly one and, in turn, 
controls the weekly one. It is the last 
which causes the batteries undergoing test 
to be charged and discharged in regular 




Bureau dE fitKodirdo Etattetf-'T citing "Time SwSlcb, 

Wllfch by Ahenialbtly Changing and Dischfltfiirag 

a f^Eiery, IudicAtMi I tr. Life o£ Normal Servlet 

24- hour cycle a. The number of cycles 

through which a battery will pass before 
breaking down 3 s practically an infallible 
index tn its life in normsil service. 



MOVING-PICTURE MACHINE 
USING TUNGSTEN LAMP 

The fact that the tungsten filament of 
a lamp will stand a considerable overload f 
for some time, h ; l h- been made use of in 
connection with moving-picture machines.. 
The extra current* of course, makes the 

very brilliant— so brilliant,, indeed* 
that it displaces the usual arc light. The 
current passes through the lamp only 




when 



+ 

in 



the frame of the 



a picture is 

machine, and h controlled by the |urniug 

of the drank that on . e rates the 



machine 



op 

thus dispeus 



ing with the 




TJiis .Mpvie Machin* a T»in[rPt«i T-imj? En Pkc. 

of the U ilia L Ate Lie tit 

revolving shutter used on standard mov- 
ing-picture projectors. 



UNUSUAL AMERICAN FLAG IS 
MADE OF WOOLEN BALLS 



A total of 3,311 balls of wool about the 
size of a dime and with colurs suited to 
the emblem they compose, were worked 
recently into an American flag for use as 

a daveri po.f or library-table Heart, Twelve 

ounces of yarn, three spools of special 
thread, and sixteen spools of mercerized 
cotton were used in the flag. It 1 h mounted 

on a background of gold eti -colored yarn, 
and is framed by a red, white, and blue 
border of the same material. 




Balls n£ M?m], About tine Size oE a Dime -ftfid oE 
abli fi Cpl-ors, were Uud to Make This American Pl&j£ 
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TERRACE LAWK MOWER SAVES RARE DATE PALMS ARE FOUND 
WAITING UP AND DOWN BANK AFTER 20*- YEAR SEARCH 

A lawn mower that will successfully cut Within a few years the SattDn Hca' basin, 
the grass on the incline of a terrace and near ItHtio, Calif., may become the center 

that, will nut require its operator to pull it of the world's date culture, thanks to the 

unremitting efforts of the Depart- 
ment of Agriculture. For nearly 
2D years the Bureau of Plant In- 
dustry has been endeavoring 1 to 
procure shoots of the date palms 
which hear the fruit, known com- 
mercially as the S a i d y d or YVahi, 




a n d Se w t 



was 

fruit 



the 



varieties. 

of 



So difficult 
the splendid 



to 1913, 



sou rcc 

to trace that, up 

only a few shoots had been pro- 
curable. At that time an im- 



mense 



grove of 200,000 
palms in the Oasis of Dakhla, 
Tunis, was discovered. Negotia- 
tions for the purchase of 

been 



of the 



mens having 

concluded, the 
shoots was begun. 




specL- 

5 at is ' 
collection of the 

That it was 



A Swivel Arrangement sn live Handle Fitting nJ Uw Ttrjace 

Lawn Mbwet Allots th* Opemeif to Walk an 

the Urimnu acVi Mavr ihi Iiuliilt 

up and down, nor run up and down tire 
grass hank himself, in now introduced. In 

construction the new device does not dif- 
fer greatly from the Old-Style lawn mower. 

Instead of the stationary Ivan die, the new 
machine has a pivoted handle set on a 

toothed quadrant. By lifting a stop pin 
from between the teeth of the quadrant, 
and selling it to the desired point, the 

niower is brought into an angular position 

relative to the operator, so tHat he tan 
cut a lengthwise swath on the slope with- 
out leaving the ground level. The stop pin 

is pulled out of its place in the quadrant 

by a rod attached to a finger clip located 

on the handle. 



slow is accounted for by the fact 

that a tree puts forth only 20 to 
30 shoots during its lifetime. 



H owe ve r , 



during its 
the collection 



was 



finally completed and the work of netting 
out 2,000 of the young trees will be started 

within the near future. 



POCKET CAMERA SNAPS BLIMP 
THROUGH A TELESCOPE 

Many an amateur photographer has 

snapped his shutter at a flying airplane or 
dirigible, to be rewarded only by an al- 
most invisible 
speck on the 
developed 

film. One en- 
thusiast, how- 

ever. 



NAVY COLLIERS USE WIRELESS 
TO LESSEN TOWING DANGERS 

Two ld.OOU-tPin navy colliers engaged in 
tow Eng two barges of the Panama Rail- 
way Steamship Company, with a displace- 
ment of ".500 tons each, have recently 
hern equipped with wireless telephones in 
order to keep Sti contact with one another 
in rough weather. The barges are also 
similarly equipped. These wireless outfits 
are built with special facilities for selec- 
tivity to avoid interference with other 
stations. It is expected (hat this equip- 
ment will entirely displace the Morse sig- 
nals and flashlights, commonly used by 

these vessels for communication. 



has 

managed to 

goorl- 






tha I 
least 
two miles 

away, and fly- 
ing at 50 or 
60 miles an 
hour. The ex- 
posure was made by holding a \ 
pocket camera to the ocular lens of a 

which 





tcle.scopc, wmcti was 
ahead af the moving craft, 

that 




just 
Many ama- 



teurs arc unaware tuai interesting pic- 
tures can be made in thin way with a very 

ordinary telescope. 










FemriclE Island -Light and S^rroundinp Country; Thin Is Ffifi of list D*3Bwart-S'lu>rft Surv-ey Fcrfomaed by Air- 
pla™. Oblique Photograph.^ Such u This, Aft Tfifcctl lor InUffprcilng Thott Irom Directly Overhead 

SURVEYING FROM THE AIR 



By ] IAROLD B. SAY 





D 



£-\ ELOPM ENT o-i the airplane from 
s device that simply proved man 

to i machine vital tai peace and 



was made over the distance of 130 milesi 



eon lit fly, 

and 



w l'i r. 



phy achieved 

; i a ve combi n cd 
to famish the 
surveyor o i 

continents with 

a new ami high- 
ly valuable set 
of instruments. 
For the first 

time the annual 

report oi the 
director of the 

United States 

Coast and Goo- 
detic Survey 
devotes pages 

to this phase in 

map making. 

Probably the 
w o r k w h i c h 

most Ft r iki ngly 

demonstrates 

the possibilities 

of aerial sur- 
veying Es 



the advances in aerial phutog- 






during 



th e re cent war 



!» 



of coast line, 
for the trip. 

were taken. ■ 

and the printm 



fT 

a 



Two hours were required 

\ ttnal of iSi photographs 
Development of tine film* 
required two days- of one 

man's time. The 
work of inter- 
preting the pho- 
tographs, as- 
sembling the 

mosaics, 



com - 
pari son with 
t o p ci g r ap hi c 
sheets, and re- 
duction to the 

sc a 1 e of the 

c h ar t of tin- 
outside iho re 
line, consumed 

m 

IS days of office 
work by one 
engineer. 

Had the work- 

done hv a 



Engsi And M-arabland near Atomic City? It la £□ Mapping Such 

l-ocalitifs That the DtflftOftftPttEH Its Supremacy. 



land and boat 
party, several 
men and sev- 
eral week H 

would ti a v e 



done On the New Jersey coast between been required tes do the actual field work, 
Cajie May and Seabright. A single flight to say nothing o£ the drafting-room labor. 



sat 
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Most pertinent of all. the photographs 
taken during the two-hour 




Crip 



:i r e now 





*T 




■I P 1 



4 1 , 



VJWir 



5 * a mm 








cent i meters (about 414 by 6 hi.) in 

The approximate scale used was IrlQjKJQ. 

The process of map- 
ping from tire finished 

photographs is simple. 

The prints are mounted 
in strip mosaics, generally 
about 4 ft. long, The 

composite photograph is 

compared with the topo- 
graphic sheets of the 
same area, and control 
points are identified. The 
scale of the photographic 

then deter- 



mosaic ts 

mined, and 



by 



of 



m ea as 

tile pantograph the data 
are reduced to the scale 
of the chart atid trans- 
ferred from the photo- 
graphs to the tracing 
paper. 



A Part of Seaside Park, New Jersey. Shov- 
ing die Beach, in the Background, and the 
L^mlLi>c!kf:l Initriar Waterway with, Arti- 
ficial Sn-slS^Fiaai. Harbors 

being used to revise the charts of 
the coast of New Jersey. 

An army plane was used for 
the work. The camera was 
mo noted in gimbals, with a lead 
weight at the lowest point, to 
aid ill holding the optical axis of 
the camera vertical, and levels 
were used on it to keep the ma- 
chine in the correct position. The 
exposures were made white the 

plane was at a height of 10,00U 

ft. The negatives were IS by 24 





Above: If sing the l^TitoRraiiSi to 
Ermji A]] Drawings and Pfoosa- 
Eraphi t □ ch* Satan* Tbia 

Is Nec*ti*ry Whm AO Clic Photo- 
graphs! htc T*Jren at the 

Altiniide. L+ft : AirpLana 
Vscwr ol s Section of AtLanlic 
City Stowing Park Arrangement. 
Boulevards, and Railways 

Aerial pho tot typogra- 
phy 1 experiments were 

conducted at Atlantic 

City during July, 1919, 
That area was chosen, at- 
c o r d i n g to Director 

Jones, because it lh char- 
acteristic of a great por- 
tion of the coastal-plane 

territory of the Atlantic 
coast. The most impor- 
tant point brought out 

in these experiments was 

the great possibilities n£ 
map-revision work, espe- 
cially in sections where 
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tfte shore line is subject to frequent 
change; i-. 

"Both land and seaplanes were used," 
says Director Jones or this work., "acid 

in addition several photographs were made 
from a dirigible, Three types of mapping 
Cameras were trice! out, tile 'L-type/ k K-l,' 
and ‘Trilens, 5 An officer of the survey 
kept in dose toucEi with the work and 
furnished the ground control, construct- 
ing special targets in some cases, 

"A mosaic was constructed by members 
of the air service oi the army, using the 
photOgrapElS made with the 'K-l' map- 
ping camera. These were taken at an alti- 
tude of 7.000 ft., using a 10-in. focal length 
with a resulting scale of about 1 iS.QOO. A 
rougEi control scheme was first laid out 
and the mosaic constructed over this. 
This mosaic, and also the individual pho- 
tographs, have Eicon the subject of study 
by engineers of Lhe survey, especially with 
reference tn control and interpretation. 
Various tnetEiods of reduction for chart 
use were tried out,” 

While the phototopographic experi- 
ments were being conducted at Atlantic 
C i ty, aerial pliotohydrographic work was 
under way at Key West, Fla. Of this 
phase ot the work, Director Jones re- 
ports j 

'T Ei oto graphs were made by the naval 
air service to determine the possible use 
of aerial photographs ill connection with 
hydro graphic surveys. The primary object 
E]i view was the elimination of wire-drag 
work, especially in the dear waters of 
the Florida coast. An attempt was made 
to photograph small coral heads and pin- 
nacle rocks, as it in the existence of these 
nccdleli kc dangers to navigation that re- 
quire the use of the wire drag. The 
equipment at the air station at Key West 
was limited, hut thorough tests were 
made with that available. Various types 
of cameras were used, as well as differ- 



ent combinations of fitters and plate emul- 
sions. Photographs were made at alti- 
tudes of from 20b ft, up to 4,000 ft„ and 
under various light conditions. It was 
hoped that sortie combination of the vari- 
ous factors involved would produce sat- 
isfactory results. 

J 'Tlie problem of control wna solved by 
including in each photograph two vessels 

of the survey. The photographs couEd 

not be corrected for tilt with only two 

known points as a Eiasc, hut the control, 

as furnished by the positions of the two 

vessels, was found to be sufficient for tile 

experiments, 

“A well-surveyed area near Key West 
was cEiosen, and the vessels proceeded on 
parallel courses over this area at full 
speed, the plane flying forth and back 
above the course. The courses and posi- 
tions of the vessels si- ere recorded as in 
ordinary sounding work. The photog- 
rap tier in the plane recorded the exact time 
that each exposure was made, with other 
data, such as altitude, exposure, rlatc, fil- 
ter, etc. Each photograph was later 
oriented by plotting the position? of the 

vessels on the chart at the hi slant the 

exposures were made, 

"These experiments proved very COp- 
elusively that pli olographs from the air, 

using present-day equipment, arc of little 
practical Value to the hydrographer. 

When any of the underwater features did 
appear in the photographs, contrast in 
color was the most prominent, with no 
indication as to whether the contrast in- 
dicated shdaE or deep water. Varicolored 
bottom, of uniform depth, appears In the 

photograph as apparent difference in 

depth. Many charted shoals are not in- 
dicated in the photograph s-j while adja- 
cent ones show clearly. Taken alto- 
gether, the results are so uncertain that 
the chances of eliminating field work in 
hydrography are very remote,” 



AIK BRUSH IS CONTROLLED 
BY ANGLE OF SLOPE 

Aii air Ei rush that atomizes its liquid 
contents itl the US-ua! manner by means nf 
compressed air, has a special feature of 
control that depends entirely upon the 
manner in which the brush Is field, TEie 
intensity of the Spray is regulated by in- 
clining the brush, more or less, accord- 
ing to the pressure required. The greater 
the angle of inclination rhe more will the 
color be divided, The spray is stopped 
hy simply reverting tlie brush to its nor- 
mal position. The operator unconsciously 
moves the brush to the suitable slope, 




At elw Slept II Wliiqh die Opmittflr h Shawn Hold- 

jog the Air Brush, Eh* Pressure wauid Give a 

Very Finely AtOinLied Spa-ay 



804 
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premature shot in oil well 

PUTS DRILLERS IN PERIL 

■ 

1 - '' 

■ 'Considering the large quantities of nitro- 
glycerin used for ‘’shooting” oil wells, 

tilt accident percentage is Email. Occa- 
sionally, however, 




t 



the 



err an ic 
before 




the 



ft r e s 

shooters are ready. 
Tltis is wit at hap- 
pened the Other 

(Lav in western 



T he 



EH 

Kent ucky. 

drillers had sea re e- 

] y p 1 a c e d the 
charge before it 

ex pi ode id. T mme- 
1 lately a roaring 

of oil anc 
gas shot hFsrls hi 
the air. while liv- 
ing (ragmen I * of 
rock warned the 

deluged worker* 



I 



■ i i i ’ L 




, - 

t - . 

OJI Spout Started by n Premature ExpLotiqn <il Niiiu- 

fityecrin U«d to ■’■Shoot" the We3l : Tlir 
are Rurtninit for Cover from the Flying R-agkfi 

that the care used in handling explosives 
cannot he too great. 



PORTION OF ARIZONA DESERT 
TO BE NATIONAL MONUMENT 

In order to conserve certain types of 

desert animal and plant life, which are 

fast being eradicated by the increased cul- 
tivation of soil, the Department ot flic 
Interior has ruled that a stretch of desert 
on flic Apache Trail just east of Phoenix, 
Artz., | mu si be left untouched by laotl- 
reclanialton projects. This tract will be a 
preserve showing what the country was 
before irrigation was put into service, aiul 



all of its plant and animal life will be al- 
lowed to thrive as it did before the desert 
was artificially watered. This new national 
monument represents a "cross section" of 
the state of Arizona and will lie one of the 
future playgrounds which are set aside by 

the g oveftim ent. 



EXPERIMENTAL MANUFACTURE 

OF GAS-FREE GLASS 

have recently 

coring. eKperf- 

versttyv of- Illi- 
nois. with the oliject of discovering, if 
possible, a method by wtiich-a glass free 
from the small gas bull bits, technically 
known as "seed," might be produced. The 
results of this investigation proved that 
all varieties of glass in the finished state 
contain dissolved ga^es, which are the 
prime cause of die formation of these 
hubbies. The amount and composition of 
the dissolved gas varies greatly with the 
type of glass, and the details of the manu- 
facturing processes employed. A con- 
venient apparatus for measuring and 
analyzing the dissolved gases was devel- 
oped, and an improved type of vaccum 
furnace for the manufacture of gas -free 
glass was constructed. This is' believed to 
be capable Of commercial application. 



PORTABLE PNEUMATIC GRINDER 
IS OF LIGHT CONSTRUCTION 

A portable grinder driven by compressed 
air and huili with a non slipping tEirOLlle 
handle, is now being marketed. Tlte air 
enters the driving pistons through one 
handle. The pistons ate integral with 

the rotating shaft that turns the grinder, 

eliminating the necessity of cranks and 
connecting rods. It is claimed that the. 
machine is free from noticeable vibration, 
and because of its light construction can 



•■T” ■— 1 k 



Air Pleasure- fw Operating the Portable: Grinder 3a. 
Admitted to the Motor through One Handic, The 
Com|iai;t Arrangement Permits Its Use in Tight PJac-cs 

he moved about readily. The grinder is 
automatically oiled and weighs only 14 
pounds. 




A series of experiments 

been made by the eogin 

mental station of the Uni 
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The Auto-Horne Ttakfig Its Owner Eor i Sl'deh Ride: Sfced Cables. Connected fco die Machine Control Part* 

And Steering Gear, Serve as I-ines and Enable ihe Kider to Drive with Perfect Precision, 

iSSuppiiij; , Starling. Changing Speeds. anil Turning as Desired. 



AUTO IS “BROKEN” TO DRIVE 

IN SINGLE HARNESS 

As an advertising novelty an automo- 
bile dealer of Hil thing,, Minn,, hi [client a 
cutter to the dia.'jiis of a cur and rode 
about tli c city streets, seated in (he for- 
mer, driving by means of "lines” of cables 
running^ from the sleigh to the control 
parts of the machine. The chassis be- 
haved as well as would a well-trained 
horse, starting, stopping, walking, trot- 
ting, or running at die conventional words 
of command. The cutter equipment in- 
cluded a buggy whip, which was cur- 
rier! principally for effect, as it was not 

fount! necessary to use it on tEiq willing 
steed. 



SIMPLE TESTS DETECT SHODDY 

IN DISHONEST FABRICS 

According to the Department of Agri- 
culture there i s no need of being uncer- 
tain regarding the honesty of fabrics, as 
a few simple teFts will determine whether 
or not they gout aim “shoddy," or other 
adulterants, and til what proportions. 
Mercerized cotton in a supposedly pure 
silk article Es detected bv hailing a sample 
in a lye or caiiFtic-potash solution — two 
tablespoons of lye to One pint of water. 
The si tic will dissolve out, leaving a net- 
work of cotton threads. Suspected wool- 
ens are treated in the same way, the wool 



being consumed by the chemical. Care 

must ho exercised to prevent getting the 

solution on l he skin, or a bad burn may 
result. Many times silks arc "loaded™ 
with mineral salts to give them a fals* 
weight and body. When test samples of 

HLech fabrics are horned, the anil p reserves 

the thread form, while that of pure silk 
crumbles to a shapeless mass, Pure-linen 

liters are long, fine, and glossy, while cot- 
ton threads arc short and lusterEesS. 



S-ye-SoJuliflEi Teat aF "WwLilBn” Fabritth Abrov®, 
Ea^ht and Left : S3 per Cent £otti»ii Filling in n F^cce 
■oE Serjre. Bc 3 dw: Shepherd's Check. Adui^efatifrTf. 

77.6 peT Cent., Left: B-efare Treatirichfe. RaE^t! AEte* 


































The Hifliiwiv Fal-are Car en Route: The La-ge I. acker Ccataina- j 3 S» Gallon Tank of Water, a Refrigerator,, 
Three Stoves, a Collaps-itile Ruhber Bnthcub. 40 Feet oE Clothesline. Ffre EttinEiiaeberE. a Kitchen 
Cabinet with Four Days' Frovisions^ ■ bicY-ELe, and Other Article- - * Too Nu-Fnerrima t-o- Meittson 

A PALACE CAR OF THE RAILLESS WAYS 

BY WM. H, HUNT 



T HE independent trailer, or the com- 
pletely sell-contained traveling home,, 
mounted on n passenger enr or light truck 
chassis — -which ? This question is agitat- 
ing the minds of hundreds rtf motorists 
who have felt the hires of spring and the 
open road leading away into the mysteries 
of tomorrow. Elaborate outfits, built 
directly on the chassis, there arc many, 
but it has remained for a citizen of Buf- 



falo, N. Y,, to design and build a touring 
trailer which is literally a palace car of 

the highways, A double -decking arrange- 
ment provides ample space for four full- 

size single berths — not bunks — each with 
its comfortable mattress, and numbered 

us is the practice in railway sleeping 
coaches. Besides these, four additional 
folding cots can be made up iti a spe- 
cially made tent which, fastening to the 




FA-llcrtviug * Day at SlghE-.Rnri-riE Urtifciirf^d 3«y h Doubt Concerning the 
flic Front Tent Wall m Kaafied* ll PwfHH the pfld * Spntioua Foreh, 



flight's Ltn3jpn£*r 
In This Case 



Wten 



S9li 



thl TduE Spate under Shelter Measures II bp 2 3 Feet 



i 







1 









View of the In teiaur AiT-SsiSc men", SJwrvrin^ ihc Partition 
More Clear ly ar.d Also the Disposition of the L«rjje»Stze 
Comfortable Bertha: An Tde-a of Their Dimensions can bo 
Formed hv CaiTifitfertnfi Thtrtl with *he 14 -Fm 1 ! Length and 
5*-Fon| W id I h nf ll'-r Body, f£fl:h Berth ]!av Ii$ Own 

Wtihd^iw and Flfcfrsc l-i.^leng Light 



Here is Shown the Partitiim Divtdhig the 
Inter tor -o i the Palati-jl Tiailer into Two 
Compartments Which Com muni : .1 1 1- fry 
Means qE a Sliding; Door. The Ssc-jih are 
Covered w it h Rubber Mactins to Pievrni 
Sllp-pangi, and a Duarmat it Fa.s;nr.ti£ to 

the Efcttem One 



The Co mb in at ion Dining 
fifl-uffl, Lilif.iry, Front Forcli 
Parlor, anil Guest Chamber 
FA*trB«3 U fca Tigiu agamsi a 
Nifiht Of FimhC*=oL:h WB*Hhfr 
The WirirlciWEi life 
and Curtained end a 
Wi t e r pr o o f Groti n d 

h'ornii a Floor Th.’jt Is in* 
Ijerviuiii. to DaitlpRc&B *ndi 

Insect Bests. The Tent Poles. 
Fa brie, and Gear Collapse and 

Fold into a Compact Bundh- 

i 






With t?n K*»Ta Cots Stacked to One Side, 
the Porch Becomes an Quiil-Odr Dining 
II a.13, or WfHbftVtr Else Fancy mjiy Sur>- 
gesr. RiThrt: fine a| r nc Sturdy Choirs 

Which Fold and Fack Jtjt-Q a Small Spa^c, 
The CnmbinatLnn Pick anil Shovel Is an 
ASm-imi Indispensable Part oE iTi* Outfit 



Besides the FoMr iSer-hi In the Traikfp 
Four Additional Folding Cots arc Car- 
ried Eor Emergencies. The tuttojrtcd- 
Off Siiare to vfrt Left is Rescrv™! Coir 
Any oF 1 he Party Who mav Hive ilic 
JaaieirinH, Habit At Lease This- E- sh* 
Explanation Given by the Owner 



SM 
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side of the main batljf, extends outward 
several feet, forming another Large room, 
A number of 21-cp. nitrogen-filled in- 
candescent bulbs light the spacious outfit 
inside and out, and are so connected that 
the outside lights may be turned on by 

switches, at the bead of each, berth. A 

a-ft. locker, extending across the front of 
the body, contains a 35-gal. water tank, 
dampness and insect-proof provision bins, 
a refrigerator, one kerosene and two 

wood-burning stoves, axes, shovels, and a 

bicycle, the latter for running short 
errands. Water is -heated in small quan- 
tities and Stored in a smaller tank ill the 

lavatory. The appointments of this tittle 



room are quite ingenious, numbering 
among other novelties a locker contain- 
ing small compartments, each bearing a 

number corresponding with that oi one 
of the berths. This arrangement ^ives 
assn ranee that the intimate individual 



effects of the party will nut became mixed. 

Folding chairs, tables, cots, suitcases, and 
tent stow away in a generous space tinder 
the body tloor. Another unusual ar- 
rangement, assuring the privacy of fem- 
inine members of the party, is a sliding 
door which divides the body into two 



compartments. Despite the spaciousness 

«f the Outfit it is nu Larger or wider limn 

tlie average touring car. 



PREVENTORIUM RESTORES 
TUBERCULAR CHILDREN 

Ideally situated at the foot of a It II I r 
where there is plenty of sunshine and 
fresh air, in Marin County, across the 

hay from San. F ran C tsCo, is a prevento- 
rium for the care of p re 'tubercular chib 
dren. It is the result of the work being 
done by the San Francisco Tuberculosis 

Association in its war against the great 

white plague. Twenty -five children are 



Continuously provided far by the Insti- 
tution, the patients coming from five free 
clinics oper-ided by the association ill 
-San Francisco, and from cases discovered 

by tLic association's staff of nurses. With 
outside sleeping accommodations and the 
large playground, the children have 
the benefit ol healthful conditions day and 
night, that, added to regular educational 

work, SOOIl enable them to return to the 

city, with regained health, and abreast of 
their ciasscn.ittK at school. 




The Preventorium, N elding at lit* Foo* of 4 Sh«2t«"in^ ffLlJ r Affords Ample Space on Ltvd £teuttd fe Whero 

the Children Pl-fty *nd Take Exercise. The Qmiade Sleep* ft*; Aicuiminwi5a.tiiliis &uk 

be Plainly Seen under the Eivc* c.if the Roof 
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Two Vljflwa i'Hip CiAic«l''k ; On the LeEt, the Gas-Fired M-ddeL Wheft UirfEgbt T-W IFBs irt Melting. 

TJm Tinted Pmfllion or the Oil-Fired Unit «i the Right in AccoitfipLialhcd by T*srninE the HandwitetL 



LATE-MODEL CRUCIBLE POURS 

AT A CONSTANT POINT 

A crucible designed in such ft WftY as to 
pour at one point constantly. no matter 
Lit which ingle the pqt is tilted, is now in 

use for melting brass, gun mcial, alumi- 
num, and copper in quantities up to COO 

3b, The furnace ’ is tipped by turning n 
hand wheel which is geared and fined with 
a chain. The chain engages a sprocket 
at the base or the furnace and as the 
hand wheel is turned, lire vessel is tipped, 
pouring the metal, A pouring aperture 
Is located in the crucible body, so dose 
to the trunnion as is that the delivery paint 
at the molten dream does not vary when 
pouring, ho matter how much or little flic 

crucible is tilted. Thu* without splashing 
the metal may be received in the ladle 
below. Oil or gfis may be is-ed as fuel by 
changing- the heating burners and. piping. . 



LIGHT TRUCK IN TIGHT JAM 
BETWEEN TWO STREET CARS 

A light delivery truck traveling one at 
the busy thoroughfares of Chicago re- 
cently was badly wrecked in a jam be- 
tween two street cars. Evidently the 
driver Eh aught be could get around flit 
front of one of the cars En time, but mis- 
calculation in this respect pushed the 
nose of the truck a good distance between 
the two cars. There is not a great deal 



of space between two passing cars in 
that city, and only the wreck of the truck 
remained to tell the talc of poor judg- 
ment and ft disregard of "safety-first' 1 

principles. 




A U g Ti i, Truck Failed iq> Sut a ChJcjja Cat 

t>"« It, and the Picture Shows the Result. The N e c ei- 
tary Speed Spurt Drove the Little Truck Up between. 

the Tf-Olli? Cam 
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NEW NAVAL AIR STATION HAS 

Crows nest tor lookout 

A feature of the navy's Pacific-coast air 
station is the Hatch tower that lias; been 
incorporated in the design oi (he admin- 
istration building. The rower is in the 

center nr the building 1 and is flanked by 

other buildings of the station. From the 
glassdnclosed room at the top of the 

tower an unobstructed view of the tea 



for mites is obtained, making the look- 
out's station of great value for training 

sailors in observation, range finding, and 
other duties. It also serves as a landing 

marker for airplanes, 

HISTORIC PLYMOUTH ROCK 
TO EE WATERPROOFED 

Plaiis ate under way to preserve Plym- 
outh Ruck, the great bowlder on the 

coast of Massachusetts, which has 
always been regarded with ven- 
eration as the Sanding place oi the 
Pilgrim Fathers, who were the 
founders of New England. The 

rock tm* shown sign 1 * of rMerio- 

fiition from the effects of frost 
and water, and lias given evidence 

of ultimate disintegration. 

Some years ago a great crack 
appeared, which split the upper 
half of the t nek, and there was 
danger of thh recurring in other 

parts. Therefore, large fissures 

and crack? in its sides have now 

filled with a weatherproof 

substance, and as, lately, vandals 
have done willful damage to the 
relic, St has been placed inside a 

brick building with its door? and 

windows locked and barred. 




The Navy ha a Equipped die AdirtJrtiBiratLmi Building of Its Fadfic- 
C-uast Air Station with a. "Crcw“H Nest” Edt the Laokom fur SLghit- 
ihfc Irte-u-mfcnfc Air Graft. The Tower Is A Isa dE Value Ear Instruct:* 
iaij; Sartors in Fan^c Fin-din j;* Observation,, and Other Duties 






MIDGET MOTOR IS KITCHEN “JACK-OF-ALL-TRADES 

A many-purpose electrical. kitchen o ul - out by a French inventor. The power is 



fit which runs an egg heater, grind?, coffee, supplied by a small electric motor which 




polishes 
drives a 



silverware, 
fan, and 



may b t preyed info 




service lot run mug 
a se wi mg m ac!i I ne, 
has been brought 



Kitchen jack-. of- All - Trades"' 

Wtirkiac at Some of Them. 
Left! With an Airplane- Type 
Fan 3 ns'-iLled. It Keeps the 
Housewife Camfcrtabto on Hpt 
Days, or, La an Instant, It i& 
Converged ini® a Pawcr CnEfcG- 

trJlt, as Shawn Below. To- the 
Right It is Sfrtn Pnlishi-U-e: 

C lie 3 try or Sharpe rims; i 

Carvlnu Kitlft. DtpendlflE 






ujwn Whether It li the 

Buffer e*r the Gdndltii Wheel 

Which Is in Place on the Shaft- 
The Round Base ctl the 3-Lde Is 

2 Speed Controller 





may be attached to an y 
convenient light socket 
by means of an extension 
cord. The whole outfits 
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cun Hi.-it Li of t Li l motor* curd, current cuis- 

t roller, and various fittings (or the motor 
shaft, is cotLtiLanied hi i\ 5 mail neat box p 
which makes it handy to carry wherever 
needed. 



ELECTRICITY DOES WEIGHING 
IN UP-TO-DATE GROCERY 

The all-electric grocery .store has ar- 
rived, It is Located in Colorado Springs,, 
Colo. Even the stales are elect rilled so 
that they will weigh out coffee, tea, sugar, 
etc,* to the exact fraction u i an ounce, 
Tlte openings of the bins containing the 
various commodities arc fitted with elisc- 
t ro m aPTtctH winch hold them open as long 
as current flows. The scales form part 
of the electric! circuit, and zlm h no n slh 
whatever weight they are set .for causes 
them to balance* the current is shut off. 
The magnets then release the bin s-.hu c 

ters, allowing them to ciostr An upright 




W«jjp1i|iif Grace Hf a Klcciffecnllp; Tlie Scales, UfWTjcbt 
FStf&iffi and Bln Outlrt* Art Fart sf a. Csrcuit. 

When the SiflSciS Balance (h* OiLtl«tE Close 

fitting* sliced on the scale platform, holds 
paper bags, and also forms the electrical 
connection between the scales and the b in- 
ti utU-t control mechanism. 



SKLF-EECORDING INSTRUMENT 

CONTROLS AIR HUMIDITY 

A new ventilating instrument records 
graphically the amount of hnmitliLv in the 
air, thron ghaut au entire week, The in— 
st rumen t consists of" an independent, self- 
recording mechanism, and an eight-da? 

clock. inclosed in a brass cylinder, which 

revolves once around its axis In Seven 

days, and which carries on its exterior 
face an engraved, sheet, or chart, tor re- 
ceiving. by means of a line-drawing pen 



point, the indications of relative humidity. 
The instrument can he set to give any 
■desired degree of humidity* and when 



The Pen frfftal 
E rjws the Reeuid- 

inr Line on. the 
Crlinde-r,. Vi b:m Ll ;c 
Cower in Dropped 
i lie Record Elbows 
lltrougii 3 Glass 




once adjusted, operates automatically. At 

any time tlie existing humidity conditions 

arc seen at a glance. 



HANDS KEPT DRY IN WRINGING 

MQP OF LATE DESIGN 




A mop recently produced does away 
with getting the hands wet when scrub- 
bing, and so prevents tlie resultant chaf- 
ing and cracking so frequent after they 
have been bathed for hours in scrub 



water. The mop, when in service, hangs 

down over the curl of the pushing stick 
in a hunch suitable for drying a reason- 
ably wide swath. When it becomes wate 



soaked, ii is placed Over a bucket and 
wrung by i lie use of a wood cit handgrip 
with winch the cloth Strands arc pulled up 
on the handle and twisted until dry- A 

spring, seated against a shoulder on the 

mopping stick, resets n gainst tbe grip 

when liie hand relaxes, and returns the 

doth strands to the lower end, 




Tht Hands- da Not ‘Get Wet in Wrinjjinjf tbe New 
Ma-p. jd t In e Cloth. Strands art Conuuiedl at One 
End Ln a Wooden Handle, Which is Twisted 





BEACON ON WOLF ROCK OFF COAST OF CORNWALL 



Wgtf R«k Llttitlicijit. Built U[xui a Lanftly R«k about 
Mtataty between !hc S^ilLy .[* 1411 : 1 * 4ttd l-^arrj Point, 
Cornwall, Bngtaiklj U One o£ the Mw&t Danseruu *ly 
Situated &f BcAuuna* The Abutment* and Bise Masonry 
of the 3 L6-«Foot Shaft are AJrnossi CfriidrtulEly Buffered "by 
an, AnfcrV *ftd Un^fefUdA Boa Whiuki Srainfl to Fall into 
Spoils of Rfcgo iwa5h PrOttUi Ily Mo Wonilne* This is 
Due to the Loc-frtion oE the S-i szhth-'iiiie. an 3t is Situated, 
at a, Point Where the Cros-s Currents oE ServeraL Inter*- 
aecti-ni; CharcneEs Meet with the Tidal Changes of the 
Sea* The lecture on the Ri^ht Shown How a Great 
Watc Appears When It Crashes over the Rock and 
Light h^Uee Bn*^ Below Is a View of the Sea, from thp 
I " c ■ s » H the I ighthouse,. Showing a Small* Boat in i-.e 
Kt’btfeBB Waters. The Rock on Which the LEghtligusc 
Stands it Submerged by EEs Feer of Waier dd-rLng 

High Tide 
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r-aar^i {w#nsHr, 












IS MOST DANGEROUSLY SITUATED LIGHTHOUSE 
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Th* Lit* jbi hops e Keeper is Allowed a Holiday Oikl- in a 

WIljle, and the Chin at of Opgiadij£ Forces at the Sta- 
tlD « inlereatiiijr. The Rebel Fifty Arrives, ud 

a Sinaiil Boat* Le* Out by a Rope, Receives Them. 

This LlUle Crafe'i. To -a*** Ab«-nt on the Sea Surface dur» 
Ibv Chin ce. at About 30 Feet irocn the LiR-htbouse 
and a Line i« ThifOVit to Its Occupants. Grasping 
2 c Wttli Their ElanJa, They are Hoisted, One at a Time, 

^ujce, tu a Point of Safety- , by a Sp-±cia] Winch 
Which is Operated by Those an, sh* Landing 
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The IHctPire Above Skwj One 
the Patty G^ing to she Lighthouse 
£r*ft 5 the &m*Ll Korn, Although the 
Fared ul (lit BUn in the Gnat Seem 
to Hcgis-ter T.iuLr tt-C C rn . it Is life- 

deed a r rhri1l-i?!£ Kai3c for che Id an 
on the R<rae- Rugged Rndks- and 
A ti try Waters -arc Little to he De- 
aired- ae l-audi-ng Places After One 
bat Ihstpp-rd 2D or 30 Fee t 









I 



I « 






TT r’l w 



Wisi-: h Afrangeme.nl Loots from A no 




ilCLe: Tfl M&Et Casts Where It 



3 a GesLialilr i<i Yi.ii Lighthouse*,, It Is Only Necessary to Row ihr Hr-at i-o a Con- 
venient Place in. Its Bwr? Feu radial: ion and Walfc Irism. There fl «0 Ihc L.i£hf house. Not 



So Here, For without a Moment's W-nfnlhjg the 
Lighthouse Landing and she Men life Forctd to 



Sr-a 

Ride 



Hf comes Impassable a§. the 
! i.a II liy Way oE the l-irec- 




9fl3 



li - !-i.iri; un * cq . 
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Pci-B^U pf i he Freeie^Pranf Fire Fstiiiguiahej.. Left: The Tank, Cover, Cartridge, Weight, and Fresture 

Cliimhrr. Center: Inserung the Weight and CniiridgE Ln ihe Pressure Chamher and Applying ilie Cover. Right: 
Placing ehe Pressure Chamber in ihe Tank. Turning the Device Upside Dawn Quickly, Fires the Car i ridge 



MUD SCRAPER TAKES PLACE 

OF BICYCLE WHEEL GUARD 




From Europe comes a s3 tn pi c fitment 
fur Incycles which is designed to take the 

place o£ l tie 

s o m e w Hi a t 

aw kward and 
fragile wheel 

guard. It is n 

simple scraper 

which hears 
lightly against 

the tire, neat 
tli e groti nd T 
an d f) r n k-Il es 

oil t h e in ti d 
and water bc- 

fore it can he 
thrown le p - 
ward by the 
wheel. Two steel rods,, clamped Le the 
bicycle frame, hold the scraper rigidly in 

position. The device- is, made with univer- 
sal fittings so that it may be attached to 
either the front nr rear wheel, ut to both. 



LIQUID FIRE EXTINGUISHER 

WORKS AT 40* BELOW ZERO 



The solution used in a portable 2\A-gal. 
fire extinguisher, lately placed on the 
market, is made with calcium chloride — 
the chemical used for some years past in 
making antifreeze solutions for automo- 
bile radiators — which will not freeze at 
temperatures us low as 40 5 F. below zero. 
The met hud of generating press Lira in the 

device Is also quite novel. A vertical tube. 



contained within the tank, ha* a cartridge 
uf a slow-burning powder i [iter ted in its. 

top end and a small, but heavy, weight at 
tlie bottom. Upon turning the tank upside 
down, the weight falls and strikes a per- 
cussion Cap in the lie at! of the cartridge. 

This, exploding, fires the powder charge, 

which liberates a large volume of gn? ihai 
almost instantly creates a prc&SUTC. ill the 
[ink. sufficient to throw a stream of the 
solution a distance of 30 to 40 feet. 



COUNTER FOR SHIP TURBINES 
TELLS SPEED OF SHAFT 

An engine- room counter that tells, on a 
single 9 -im, dial, the total number oi revo- 
lutions made by c. turbine-driven propeller 
shaft, and also 

it.H number of 

r e V o I u 1 1 o n s 

per minute in 
either direc- 
tion, is a ist w 

item of ma- 
rine equip’ 

merit. A fric- 
tion - C I ti t C h 

mounting en- 
ables the 
pointer to be held at zero, re I case il for 
timing with a watch, and stopped at the 
expiration of a mtiiulc, giving a direct 
reading of flie re volutions -per- minute fig- 
ure, The scale on the periphery of the dial! 
lias I 0 d divisions, and the pointer advances 
one division for each shaft revolution. 
The total iiiy counter, under the pointer, 
reads to and repeats. 
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EXPERIMENT WITH NEW SERUM 

FOR TUBERCULOSIS 

Though reports of antihibci'Culo&is dis- 
coveries mu sc he view«! with extreme 
caution, the persistent experiments of 
European scientists seem 
to be producing some 
hopeful results. Henri 
Spahlinger, a Swiss bac- 
teriologist* records the 
apparently successful ar- 
rest oi a number of put- 
man ary and other cases 
by bis praCeSSj which 
comprises first the de- 
struction of the disease 
toxins,, and second the 

inject ton of immunizing 

serums. Physicians in 
this country generally de- 
cline to continent on the 
reports until further evi- 
dence becomes available. 

Details of the Calmette 
experiments, mentioned 
iq this magazine last 
March, have been dis- 
posed. The cultures of 

tuberculosis bacilli, made 

iu glycerin containing 
bile, are stated to lose their power of com- 
municating the disease, and apparently act 
as vaccines iu immunizing cattle against 
subsequent attacks for a year or more. 

HELICALLY CUT TEETH USED 
ON FORMED MILLING TOOLS 

Formed milling cutters which have hel- 
ically cut teeth are a new convenience far 
the machinist* Because of this form, the 

point of the second tooth is engaging 
tile stock before the first tooth has fin- 
ished its cut, which provides far a shear- 
ing action instead of the usual chopping 
occur ring where square teeth are used. 
The farm of the cutters is made accord 
in# to LEic specifications of the user, which 
are in turn contingent upon the shape Cut 
to be made itt the stock. 




T > s Formed MiLlingr Cutters Make a S-kancd Grocv^ in 

■h* Meial Swtk-, The TttiH MtllfidlJy Cut 



RAGS CONVERTED INTO WASTE 

BY NEW MACHINE 

Far shredding aid cotton rags that are 
of little or 1 IO value for other purposes 
into waste, for wiping off machinery, 



has been invented recently. The rags are 
dumped into a large hopper at the rear 

of the machine and are automatically fed 

into the shredding mechanism. The rag 
waste may either be used "straight" or 
mixed with rlic fain i liar cotton-mill waste. 
The machine handles 25 tons a day, 

CHINESE SKATING CLUB HEARS 
JAZZ MUSIC FROM AMPLIFIER 

The telephone amplifier was recently 
put to the novel use of furnishing the 
members of a Chinese skating club in 
Peking with exaggerated jazz music. The 
instruments employed were similar, to 
those used at the recent inauguration, 

comprising a series of horns at the top of 
a room, connected by wiring to a phono- 
graph in the basement. As the phono- 
graph records were played, magnified jazz 
music issued from the throats of the 
horns and provided a fitting complement 

to the pleasure of skating, 

SEA new incandescent lamp, filled with 
Neon gas, can be burned continuously at 
a cost of about 36 cents per month, as it 
consumes current at the rate of only five 

watts. The red light emitted is used for 
signaling. 




A 



m/hinc; Which Chews 25 Tan* of 03d Rage n Dajr JflLD Wiiti: 
KaKa arc Fed intD ihe L-aipt Hopper *1 the Sear and Auco- 

jti a tidily Conveyed shibq the Sllrtddlnf Me^hiniSfrt 



Thu 



printers' rollers, aciJ tilt like, a machine 
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The NottfltalL UffennHal. Ab&vt, Left: The Parra in, Their K^laeivt PaalflDDB* Tht Flange tat Not tha 
Cjearit, are Secured to the Axle Shafts. Till Unlit ABWnbUi Ptlow, Lfft to Kifillt S One oi the 

Braking Washers, Inside Surface dE an A Si te*- Shift Fl-finge, and Outride of a Gear Shewing Nh-ch^ch for the BlJll 



NEW AUTO DIFFERENTIAL GEAR 
PREVENTS WHEEL SLIPPAGE 



PHOTOGRAPHING STARS NEAR 

THE SUN’S EDGE 



An improved differential, or ■equalizing 
gear, for automobiles is said to accom- 

pllS.ll tile pii rpn k e of practically locking 

the axle dnvesiiafts together on a straight 
pull, while allowing one wheel to run 
faster than tlie other when rounding a 
curve. The gears are not rigidly at- 
tached to the shaft ends, hut are simply 
supported upon them, A few inches from 
the ends the shafts are filled with rigi-tly 
attached flanges. The inner face of each 
llange, as. well as the outer face of each 
gear, is machined with 10 recesses, into 
which ball bearings are placed when the 
apparatus is assembled, Tin; halls trans- 
mit the drive from the gears to the flanges 
and also exert a heavy side thrust on the 

hitter when the driving farCc in applied. 

Between the outer faces of the flanges 

and the inner sidewalls of the differential 

case are placed thick washers of brake- 
lining material,, anchored in such a way 
that they cannot turn. Thetr purpo-e is 

to act as brakes when there is any ten- 
dency of either wheel to turn faster than 
the Other. When one of the wheels 
encounters a slippery place, the drag of 
the washer on its side is heavy enough 
to cause the driving force to be trans- 
ferred to the wheel having tract inn. thus 

causing it to pull the load, 'Hi ere is some 

dragging of the brake material when turn- 
ing a corner, but it is very slight. 



In the past it has been necessary to 
wait for an eclipse of the sun before it 

ivas possible to photograph a star in the 

vicinity of the sun's disk. The intensity 
of the tight of the sun is so great that 
even the sky for considerable distance 
from it IS very bright, ;snd Sufficient to 
overwhelm completely the image oi any 
Start that might be in the field. This cm 
he better understood when it is stated 
that the brightness of the sun is equal 

to 1 20, 1X10,00 ft, fHlf) first-magnitude stars. 

The subject of the apparent position of 
the stars, as seen near the sun's limb, has 

recently become of great tlieorctical im- 
portance in connection with the gravita- 
tional theory of Professor Einstein, At 

the last eclipse photographs were obtained 

of stars near the sun: and the result* 



appeared to Indicate that Riii stein’s theory 
was borne out. However, the question 
is of fundamental Importance to physi- 
cists and astronomers, and the effects are 



so minute that further data are wanted 
before a final conclusion ts drawn; and 
it was naturally thought that they could 
not be had until the next total eclipse, 
ft has just been announced, however, 
that a French scientist lias succeeded ill 
photographing stars in the 
the sun in broad 



vicinity 

This 



oi 



daylight, in is is ac- 
complished with the aid 'of a screen which 

intercepts the direct image of the sun, 
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and the effect of the intensely bright sky 
is disposed, of by using suitably stained 
photographic plates making them sensi- 
tive to the red tight, and by the employ- 
ment of red filters will ell only allow light 
of certain wave lengths to pass t h rough. 
It in possible, therefore, that it will not 
be necessary to wait for another eclipse 
before obtaining additional data on the 
Einstein theory, but that photographs can 
be taken at any time when the sun appears 
(o he in the neighborhood □£ a star which 
will best suit the purpose. 



SIMLA, INDIA, TO HAVE 



ELECTRIC BUS LINE 



electric 





between 



As an experiment a one-tort 

us, seating 12 passengers, will soon 

service running 
Simla and Mashubra, India. The venture h 

expected to be a success,, as it ih believed 

that the natives will take kindly to the 
new mode ot locomotiim. If so ? a fleet til 
the busses will be ordered. They will run 
cm regular schedules between the cities 

as well as serving as street cars. 



GOLD DREDGE TURNS TURTLE 



IN THIRTY FEET OF WATER 



Xu definite! reason can he given 
why a large dredge, working in 30 
water near La Grange, Calif.,, 

turned turtle. 
e licit the bull 



aS 

ft. 



to 

of 



HA rubber envelope, or covering! that is 
impervious to shocks or chemical reaction, 
and which fits snugly around the stand- 
ard cans, constitutes a new precaution 
used in transporting u it ro glycerin. 



It k supposed 




sprung a 
partly filling with water, and a 
sudden Ibt on used the bulky 
craft to capsize. Two men 

when 



saved them- 

ashore. 



W C re 

went over 

Selves by swimming 

The dredge was used to suck 
the gravel from llie bed of the 
river, passing it onto the sepa- 
rator tables, where the gold is 

taken from the gravel by the 
■usual processes. 




Tin Great Gold Dredge. ter Stoninjilr No ReaBBtt. In a Stream M Fees Deed, n«r i-4 ^T*iri§E*p CjU* 

forma. It if Supplied That a Luk Partly FLLIed the Hull midi Wafer, CaUBJng It Orertani 
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CIVIC FEATURES THAT PROMOTE THE COMFORT 




The Wants I 

aiisij PeflfrflftS ot the Passing 1 
Airman are Given Consid- 
eration at This Aviation 
Hostelry, It ia Locatrdl At 
Venice, California, ami is 
E a ii fc i>si 1 with Hangars 
That may he Lifted at a 
Hominal Price. GasoLiuc. 
pH, and Other Sup phi? Aie 
Also Available. The Rub- 
ik K ielii Is oE Great Value 
to the C i t y h for Transient 
A imi on are StOonjinji; Here 
I at 5 he Rat* cp£ Three and, i 

Four a Day 



Wo rid -War Veterans of Grant County, Wa-sh- 
ington, have Again Lined. Up in Battle Forma- 
tion, but This Time for the Extinction of the 
Rabbit Fe^t Instead of the Hated Efoche. These 
Men Fiftvis OreffnlBftl the b&tiuri ■ of Tbfi= 
Ncighborh&fi-d Into R-rgiaLsiT ,J RaIihit Squadron-i / 3 

and (he Photo Above Sbowa Ohc of Til*** 
tl Squad rans in Scare'll flJ the Wary Marauders r 



A Sign Located in Whi^ehalL Indiana, Marks Che 
Point oE the Center nf Population dE the United 
States. In 1910 tho Point was Located on a Fac- 
tory Site in iho City of Bloomington. XlttMinft. and 
has Moved a |Ji:=.mncr of Eight Miles <o Whitehall. 
AltiMHUth lhr General Trend la Weal ward, the 
Whitehall Mark Shows chat Bidet o! the I fill OOi> - 
OCD People of This CoWntry Ai-c jrn the North and 

Eastern Section* r 



Models of a Pungfllaw. on the Roof of Which 
33. Printed the Slogan, J, Oum YoUf Heimt," 
have been Scattered throughout Seattle, Wash- 
ington, and may be Seen in Moat of the Pit- 
play Windows There. Ic Is a ' Booster" Tdta. 
and ilie National Association oE Reftl-i&Ptate 
Dealers have Considered Mahiflj* the Model for 
l. — National Pi.fltrLbiiCKCin — — — 
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AND ENJOYMENT OF VISITORS AND RESIDENTS 




l*fA« 



The Status of Toro cfrfrW, Vu- 
ginla, an.d Kentucky Converse 

□t o Point near t-ilt Village w 
Cumberland Gap, TefldifcHHci-. -and 
TH3i ThiTd^Font Shaft oC I-irnc- 

*!-:iDr Marks the Intcreft! nj Point 
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Thousands oE Philadelphia Bathers -were Given 
New Opportunities for tine Pursuit oE Their Favorite 

by the OpcplBii dE Two MbW River Bc-AcnuL 
L he OtM illustrated A triple j* Located un the Dela- 
v».trc River and Ha?- a LarRC Natural Park as Its- 

Kji-.k erour.il _ 



An Ice Palar.o Erected in tile 
Hir4frt of Utobi-tig. MuLREaDtH 
Wif Attacked by K*by Tank* 
d'iifiiilC a Midwinter Carnival 

Uv.ltj There B totally. These 

Tanks Were ht the City tor the 
Purpose of Sii"i;uLa1injr Etkliat- 
pnai an She flak Core*. The 

--ijture Above *sh™- the Pal net 
bcii/rc the Attack, and ai |he 
Bag In the Tanks are SJtQWA In 

Action 
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The ffeiv EUfaSAb sh Ud«? Ufl Ui* StffcelR rjf Pfllifi Hnv* 
Sis Wheels and Scj«: ^3 Fatten ££!?&■ Left; Eftil Vi'"? 
Showing the Ini trior aad the Entrance to the Car- 
Right: Side View. & hewing Ita Running Citar -ciS 

Si a Wheels 

and At seats art- of wooden -slat eon- 

si ruction. I'lie bo civ line* ot tin: hup; 
motor cars rtf wm h lc those of the electric 

cars n sc rl on the -L reels of our large 

cities. They seat 4B passengers, and will 
be operated only on the wider streets 



MEW PARIS MOTOR BUS 

HAS SIX WHEELS 



DYNAMITE USED TO RAZE 






IIcfw Ek t l-Gi \y 0,5111 SmM«*Uck* L<tokcil 
When the Dy AKPice Wefll Oft. On. the Left 

ma/ be Seen the First Stuck S* It Begun 

tn Crumble and FnJL The Ksght View 
Shows ihe Second Suet sn £l Similar 

Pits iUOR 



To it id in the solution of transportation 
problems in Paris a number of six- wheeled 
motor busses capable of carrying a large 

numlu-r nf passengers have hero recently 
put into service on the streets of that 
city. Entrance is- gained from a platform 
at the hack. To which a step is attached* 
and the passenger compartment Es well 
lighted by windows extending 1 all around 
the body. The third pair of whtd$ is 
used os trailers to aid in distribution of 
flic truck load and in turning corners, as 
they are connected to the steering gear. 
Si'EJiis giving the routing of the busses are 
placed an panels below the window 5 ill-. 



TWO LOFTY SMOKESTACKS 



The old Front Street pumping station 
in Cincinnati lost its two smokestacks re- 
cently hi a dramatic dynamiting join 
planned and worked out by contractors 
who were rasing the station to make 
room for a warehouse. Hie stacks were 
built of brick and stood 125 ft. high. 

Eighteen sticks of the explosive were set 
in holes made at the base of the first 



chimney, and when the dynamite was cx- 

slowly Lop pled over and fell to 
Twenty sticks of dynamite 



ploded, it 
the earth. 



were required to throw the sec- 
ond stack. 







PO PU L A K M E CHA N ICS 



911 



HUGE SEWAGE-DISPOSAL PLANT 
SOLVES BIG-CITY PROBLEM 



FARGO PARK BOARD BUILDS 
NEAT CANOE LOCKER HOUSE 





Part of the city-beautification plan of 
Fargo, N. I>. P is the erection of a substan- 
tial and ornamental canoe locker house 

on the hunks of the lied Itiver of the 
North at a point within easy access of the 
city’s center. The building will be o£ 



Canoe Loclttr House to be Erected *n the PiuefBide Drive by (he City uE 

Firipqy North Dakota: The Cpmjiartm^nii will b* A-Pfafletd 

in Tiers Running L-erigthwise dI the S uJ 3 d Ln. g; 

concrete, brick, and hollow tile, finished 
with ail asbestos-shingled roof supported 
by steel columns. It will be doorless, in 
order that watchmen may see Completely 
through, it while passing, but each of the 

canoe lackers, which arc arranged hi tier's 

running lengthwise of the h nil ding, will 
be fitted with a strong door secured by an 

individual lock. The ornamental effect 

of the clean-cut structure will add to the 
beauty of the river side drive and park- 1 
way, 

JAPANESE USE MOVIE FILMS 
FOR PEACEFUL CONQUEST 

A curious and illuminating example ot 

the highly efficient met bads employed by 
the Japanese in the peaceful conquest of 
lesser peoples is seen in the Marshall 
Islands, between Hawaii and Yap. In- 
stead of using military display to impress 
their new subjects, the Japs took the 
kings, queens, and other personages of 

the islands on a luxurious tour of Nippon, 

Motion pictures were made of all their 
travels, taking care to include the won- 
ders of the Japanese empire in the scenes. 
When the islanders returned home to tell 
of their experiences, the films accom- 
panied them, to convince the home folk 
of their new master’s wealth and power. 



A non- short-circuiting spark plug, so 
described by the inventor, has the center 

electrode ending hi a downward- 
painting be! Mike form, the sides 
of which are of the same taper as 
another upward -pointing piece, 
of the same shape,, which farms 
the lower, inside extremity of the 



, The hell edges arc sep- 
arated by a gap which may he 
varied from .012 to .032 



Tills 



to ,uo^ in. 

is the spark gap. It is 
claimed that, jn service, the 

bell forms cause oil and car- 
bon to be blown away from 

the plug by the force of the 

thus 



explosion, tons prever 

them from reaching and be- 
ing deposited upon the electrode insula- 
tion and causing a short circuit* 



CFour women are now serving the Ohio 
bureau of fish and game as official game 
protectors, with all the authority of the 
regu la r wardens, 



Among those engineering achievements 

that, paradoxically, are least apparent 
when they work the best, the sewage dis- 
posal of a large city easily stands first in 

importance. Because dumping its mil- 
lions of gallons of daily waste into 
Lake Michigan no longer 
solves the growing prob- 
lem, Milwaukee, Wis., is 

spending more than $6,- 

000,000 oil an enormous 

operating on the 

act e vated-sludgc princ [pie. 

Ill this process, the sew- 
age enters huge tanks 

with pu raus bottoms, up 

throng h which corn- 

air is forced at 



pressed 

rate 



a rate that keeps 

liquid in vigorous com- 
motio]!. Six hours of this 
treatment so stimulates 
the putrefactive bacteria 
that the sewage is re- 



thc 



solved 



sewage 

into its organic 

After 15 or 



constituents, 

20 minutes in settling 
tanks the sludge is dried, 
compressed, and ground, and may then be 
sold as fertilizer, rich in ammonia* 



CARBON-PROOF SPARK PLUG 

IS SELF-CLEANING 





SIS 



FOP ULAK M E CH ANICS 




As a result of Japan’s introduction of 

vocational schools, agrccuZtijrii! regulation, 

a [3 -lL other elements of civilization, the is- 

lands are assuming con hide cable comnltT- 

importance. 

ALL-WEATHER TOP ON TRACTOR 
KEEPS DRIVER COMFORTABLE 

A refinement in industrial tractors con- 
sists of an all-weather top with celluloid- 
windowed front, side, and rear curtains, 




Tbc Alt-Weather T<m f&T Itldufttltal Trtcttwil Keeps 
Oie Driver Camforrable i=id Also Putteci* the 
Interior fram the RAvagt* cf tlif W«nhsF 

which may be quickly fastened down all 

3*0 und j or rolled up r leaving thu machine 

open on ah sides. The arrangement adds 

greatly to the efficiency of the machine 

when it is used extensively out of doors, 
as it keeps the driver comfortable, pro- 
tecting him from numEung cold and dis- 
agreeable wettings. It also keeps the 
electrical parts dry and ilt good working 
order* The whole ■framework can be 

quickly demounted when desired. 



NEW JAPANESE ENAMEL WARE 

LOOKS LIKE PORCELAIN 



The Japanese have carried the art of 
depositing exquisite enamels on metal 

bases to a high state of perfection in what 

is known as cloisonne ware. Some speci- 
mens recently imported Into the United 
States so closely resemble fine porcelains 
that close inspection is needed to detect 
the difference. Designs, such as delicate 



flower outlines, are first soldered to a form 

—vase, bowl, cup, or other shape — of 

gold, silver, or copper. The enamel is 

next applied, covering both the interior 

and the outside of the vessel with a seitn- 

transliEcent coating in any desired single 
shade or combination of shade effects. In 
some of the pieces the form is removed, 
having been coated on. the outside only, 
leaving a dainty shell of the fragile en- 
amel, Tile ware is quiLe expensive, a small 
howl, 7 in, in diameter, having a silver 
base and gold-wire pattern, being valued 
at $ 100 ; this for the reason that several 
weeks are required to produce it, 

BIG GERMAN SHIP "IMP ERA TOR" 
NOW BRITISH “BERENGARIA" 

In common with other German ships 
taken over by the victorious allies after 
the war, tEic great passenger liner JJ Im- 
perutor," of many vicissitudes, has lost its 
former identity in a British drvdock, and 
now becomes the Cu Harder " Berengam. M 
The name wan that of the queen of Rich- 
ard I of England, daughter of Sancho VI 
of Navarre, The huge vessel, largest in 
the world at l lie time of its launching in 
May, 1912, is 900 ft, long, 9(5 ft. wide, and 
has a displacement of 5^2,000 tons. 

PORTABLE POWER MILLER IS 
USED LIKE A JACK PLANE 

A small miller, planer, and grinder 
looks and is used like a carpenter’s jack 
plane. Here the resemblance ceases, as 
tEic device is a true power tool, the cut- 
ters being rotary and driven by a portable 
electric motor, suspended front the opera- 
tor’s sh fmEderfi, through a flexible shaft. 
It may be used for milling metal, planing 
wood, and also as a sa infer by installing 
the proper cutters or wheels. One of 
these, which projects from the side of the 




A Fvrtibl* Pvwef WjLI<j ^PIij.iifir-0-f Sndtr ? It ia Moved 

■fiver (Jib Work iLki ft Ca(Jpcri(ff '5, Hand Plane. The 
Ginirffl ar-t by « Small TJC-tculc gti«- 

rtrtdtd tram tbt Operators ,j lrQLI£ll a Fitii- 

Shaft 

device, is fitted with a sheet of emery" 

eloth on its face and serves the purpose 

of a small disk grinder. 
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TEMPERED COPPER S "LOST ART' 

IS IN EVERYDAY USE 

To correct the impression, still prev- 
alent in many quarters* that tempering 
copper b a lost art, the Bureau of Stand- 
ards calls attention to the fact that large 

S uuntitEcs of hard copper are in every- 
ay use., with new applications constantly 
being found. The soft metal may be 
hardened by mechanics] treatment., as in 
hard-drawn wire, or by alloying with 
Other metals. Experimenters frequently 
"rediscover” tempered copper by fusing 
the oxide in with the metal, making a 
very hard, but brittle alloy. 



SCREWDRIVER BLADE EXPANDS 
AND HOLDS SCREW TIGHTLY 



A split blade with a wedge between its 

jaws is the construction used by a Wiscon- 
sin inventor to make a screw- 
driver that holds a screw tightly 
while driving it. When the dou- 
ble edge of the blade has entered 

the slot eii the strew head, the 

— — - wedge is pushed 

down hy means of 

l ¥ 

a button set in the 
cud of the handle, 
clamping the blade, 
securely in the 
slot- A heavy, solid 
u mav be set 



i i 



jj 



hi 






over the split one 

when the holding 

device is not need- 
ed, and an insulat- 



ing handle is pro- 
vided for electrical 
wo rk. 



ADJUSTABLE TAP RELEASES 
WHEN THREADS ARE CUT 

A new adjustable-tap arrangement re- 
I cases when the automatic stop on the 
screw machine or turret lathe conn-s into 
operation, and does not have to be re- 
versed to hack if out of the stock. A 
core, shaped with flutes on which the 
thread-cutting chasers slide, is pulled up 
by the action of a scries of Cants on its 
shank, causing the threaded chasers to 
slip downward far enough to clear the 
top of the threads. Fs]3 1 tug on the core 

is effected by the chasers running into 
the .spinning stock after the depth Stop 
on the machine has acted, the force 
thereby created being applied momentarily 
against the chasers which throw the cams 



into operation. After the cams have 

operated, t3]e chasers are clear of the 

stock. The unit is incased in a body that 




The A-Jjii.5ta.blc Tap Releases When tlic Proper Nuni>- 
hcF £*f T lire 3.4$ are Cut* by clic Action. -of Two Oams 
■fen Ida Shank.. The Photo Shows a Working and an 

AiicitiL led View Pf fcJie Ttpol 

is e quipped with a thread- depth adjust- 
ment ring, and the complete assembly is 

operated without the use of springs. 



PORTABLE VOLTAGE METER 

IS COMPACTLY BUILT 

A portable voltmeter, compactly built 

and handy for use with radio appara- 
tus, automobile batteries, etc., has been 
placed on the 
market. The 

case is m.nk 
of a molded 

composition 

of ml die lent 
strength to 

prevent break- 
age during or- 
dinary service, 

and tlie assem- 
bly is such 
that repairs 
are readily 
made. A 11 of 

the m o v e - 

me tits are very light and so disposed ns to 

preclude the possibility of breakage due to 
shock or vibration. A chart under a glass 
protector indicates the amount of voltage 
on the line being tested, and the composi- 
tion of which the case is made is not af- 
fected by acids. 




CAtong the Atlantic coast tEie naval 

service of Canada Is installing a series 
of wireless direct! on -finding stations, the 
fourth being recently opened at St. John, 
New Brunswick. 








SOME NOVEL AND LITTLE-KNOWN ACCESSORIES 















A KnsEe Sbaxsie-nrF That 
Two Hardened Steci Wl'.r-eLa be» 
twncH Which the Dull Blade La 
Rubbed, Giving It a Kctn Edge 
si ="i d Eliminating the Danger of 

the Bu:clrCt’a Steel 
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Thai Percolator Han an Additional 
Diatrtbuli-iE Pan amonE Its Upper 
Fittings, Guaranteeing - a. IF nil arm. 
Filtratirm <*f i h t Coffee. FexcoLs- 
iion flrarts in la Seconds Eecsuae 
the Small Botf? of Water under thi 
Cup Elrica Quickly- The Main Body 

of Water Never Boila 



quipped with. Facilities- for 
erinlure oE the Hearing Kle- 
Srtad will Not become Car* 
bon Lred. The Handle 
Tilths- the Slj-CG to Che 

Opposite S§dt 



This Toaster 

Reducing the 
mdnt go That 



By lih e Use ef This S.LTUbtieff K the 
Hands axe Saved the UflU&l Abuse 
nf Striking ibe Wanhbeard Cwxugn- 
tiu-n-s. Rtinia k Placed in a Cavity 
Eii i hr Dovi-M? msiS Rich Suds Doze 
Through Small H<iJrs Lil the Contact 



Stale-Cigar Odere do Not Permeate 
the Atmosphere c-f the Home When 
the Lid oE This Ash fifty k Cl-nscd., 
A Match-Stf* Stand imd Two Cigar 
Tr-fi-ii^ l'-i are Included in Its Ltd 



Fluted □□ Che Sccop 
As-ujit in DUtdbutioE 
ihe. Chnxge of Fine 
C&fil and U>UBI. When 
the Loaded S Havel il 
Swunjf to the Firebox, 
the Coal is Delivered 
Evenly to All Parts 
-of ilwj Fire 



The Stirring Spoon cflimct SE|p iht* th* 
Cooking FwkL When Placed in Tins Trough, 
Being, Removable,. It may be Fitted to ill# 
Moat Convenient, Point of she Rim 
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.-Iwytiw-r zvhhiiftg further in formation ch dri jerj described in the r dil trria i pa fits ran 
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INTENDED FOR THE HOME AND ITS MEMBERS 




Hold Made in Dws at lilt 
Wray* Pfci«, ™i*y be Filled 

by Tills AppLi-lnce, Which 
ftesembles a. Luck, anil is 

Doited in Place 



The- CL-nck Jn the PilLar oE ihe 
FLfl-or Lump is u CeiUrtHient and 
OrnaxnenttJ Addition to the 

Beautiful, Pwl&r Fitting. It Is 
*>f Special Benefit to the Night 



The IleeE Protector Prevents Aliia- 
riiuiis on the Shoe oE the Wearer 

W }j t n Adjusting 

the Peda! Lcveis 

tff the M-GIUE Car, ?-■ . 

It Is Made in | - 

Colors to Match 
the Shoe and Lfl (T ’■ jt] 
Strapped ed IHace [I , , .V 



Tw& MotcI Pieres nE F'unutttfB Are the 
St<: mo Table Ends of This Table. It Becomes 
Elliptical with their ADplication and Its 

Space is Materially Increased- 





This Triangu- 
lar Curtain 
Stretcher Takra 

Much L e i 9 

F-OOm than the 
Ordinary Square 
Frainc, It is 
BflCt I to Form 
a Very Bicid 
and 
lure, 

Course, 

tilblt 



The Cap tA the Bottle Ma'm the 
Unit a Mousetrap. It Ha* No 
SpElligft and ran be Applied to 

An^ Mason J&+ 





diPi'irfir ri* frj d * a ti £ fiur^a 11 n/ J Hi r i?r'iuu , .!.:n , I^furiir UrrAsanr'irj jUiifiiiiW, Cfticasi*. 
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POPULAR M ECHANTCS 



NEW CELL CONNECTOR SPEEDS 
STORAGE-BATTER Y REPAIRS 

A new method of connecting the cells 
of storage Lotteries, which greatly facili- 
tates their re- 

pair, is being 

used by a bat- 
tery- manufac- 
turing concern 
in electric miue- 

Lo co motive in- 

sUlUtions. It 

is also 1 o be 
adapted to 
smaller units, 
such as those 
used in auto- 

mobiEcs, in the 

near future. 

The success of 
the method is 
dependent upon 
the fact that 
the battery acid 
does not badly 

corrode nega- 



tive connections, so that these may be 
bolted together with perfect success. On 

tbn tsthcr hand, the positive connections, 

which the acid attacks aiid eats op 
rapidly, if there are any exposed chinks, 

must he solidly 
“b urned” — 
we 1 ded- — to- 
gether. There- 
tore, instead of 
Laming or bolt- 
ing both ends 

o i the c o n - 

jiectors, one of 
which methods 

lias been gener- 
ally used Esere- 

toforc, the con- 

nectors are 
burped at one 

end to- the posi- 
tive terminals 
of the cells, but 

bolted to the 
negative ter- 
minals at the 
other. 




A Four-C*]] Ucuc of MLne-Lcicamonvc Storage Bat+*ry: To 
Ecmcvi a C«J3 For Sijiiiia, ALL That Is N-eceasajy la to Urif£5t«i 
the Ci>n rieclora at Their Bolted Ends. Leaving tJw SalLdlv Wet ded. 

Passive Ctircnetrtigni- at the Other End Undisturbed 



CARPENTER’S TOOL BOX 
USED FOR TRESTLE 



A carpenter's combination that serves 

as both tool box and trestle has lately 

been produced. The legs oi the combina- 
tion arc attached to the box part by 

swivel lugs, and the? two ends; of the work 

board arc hinged to permit raising and 

Lowering* Sideboards are hinged for 
dropping^ and arc held, when the com- 
bination is a box. by cleats. The bottom 
corners of the body part are fitted with 




The Sides and Less of the Carpenter’:; Trestle mfly be 
F «s Ldt-d Up, and the Eads Down, Ma-kinsg the 

a Hatton, a TyPL Eu-h 



brass protectors to prevent splitting when 

the box is placed firmly On a hard SUIT- 
face. Thus equipped, the carpenter may 

fold the ends of the trestle to the curls 
of the box, and in turning the legs to a 
position alongside it, transform what he 
used as a treble during the day into a 
tool box. 



RECORD-BREAKING BUSINESS 
SWAMPS PATENT OFFICE 

Ah patent-office records were broken in 

1950, and it has been officially staled that 
seven months will be required to ex nan- 
in c and pass upon 40,000 applications now 
on band unless the facilities of the depart- 
ment are substantially increased. The in- 
crease in patent appl ica t ions was seven 

per cent over 1919 and 43 per cent aver 

tEse preceding year. Trade-mark applica- 
tions showed increases over iyi9 and 19 !8 

of 27 and 126 per cent, respectively. 
Trade-marks registered totaled lU.282 r as 
compared with 4,208 for 1919, an increase 

of 144 per cent. Cash receipts amounted 

to $265,826.54 which bettered the previous 
year's record by 10,9 per cent, 

L i L-- - 

Cln a motorboat race recently held over 
a 129-mile course from Miami to Palm 
13 each, Fla., and back, the JJ Gar, Jr." made 

a record of 32.0 miles an hour, completing 
the ran in 3 hr. 55 min. 51 seconds. 




POPLJ LAE MECHAN ICS 



ME V AD A TEMPERS JUSTICE 
BY PAINLESS EXECUTION 

Capita! punishment is to be admin- 
istered with lethal in the state ot 

Nevada. This is provided for in a bill, 
signed by Governor Boyle, March 2$. 
which abolishes all other forms of cap- 
ital punishment j and whirl] enacts that 
the death warrant must designate a week, 
which must he not less than GO, nor more 
than 90, days from its date, during which 
the execution must take place. The war- 
den, a physician, and six other citizens, 

must Ijc present as witnesses. The: execu- 
tion is to take place in a suitable cell, 
fitted with valves admitting fresh air, that 
can lie closed at some moment when the 
culprit is asleep, and other valves opened 

to admit the lethal gas. It is hard to 
imagine a more merciful manner than this- 
of inflicting a death sentence. 



RIGID DOUBLE-EDGED HACKSAW 
IIAS REMOVABLE HANDLE 



A rigid, double-edged hacksaw having 
a removable blade which ban two cutting 
edges, is now on the market. A setscrew 

placed in the upper section of the bandit; 
makes, secure the contact between the 
blade and the handle, while the lower por- 

tinn as slotted to receive the hack edge 

of the saw. The upper edge of the blade 

lias 20 teeth to the inch, unset* while the 

lower edge lias 32 teeth, set. The handle 




Th« Twe fin the B]adjr -of thti 

KftCblw m* Cut wleji Jj-iSeirErat- 
Siie Ttfcih. TIl-c Handle may be Removed by L-OOBtrV 

iniE a. Sctncrrw 



is made of tool steel knurled to prevent 

tile grasp from slipping 1 , and ihe blade is 

made of tungsten steel of durable quality. 



VEGETABLE METER WEIGHS 
AND SACKS POTATOES 

Ait ingenious apparatus fur the use 
of retail stares, which weighs potatoes, 
apples, or any other of the small vege- 
tables, and puts them in sacks without 
the necessity of handling them, lias been 
placed on the market Fjv an Illinois in- 
ventor. The device consists of a large 
hopper, ending in a discharge spout, under 
which is the pan of a scale which is sus- 
pended from the front of the contrivance, 
with the sack in place on the nan. the 



Dir 



vegetables are allowed to roll into it until 
Lite desired weight is registered by the 




The Vegc^tD Mt-ter ih Eenkn Ptneeh Pounds al 

I-'ijIi'i i Di;s have W-dsiitd Out, The Hopper Hold* 
Several Bu&bds. Note the Simple Lever Control 



dial. Caster rollers make it easy to move 
the outfit about. 



IDENTIFICATION OF TRUNKS 

AT STEAMBOAT DOCKS 

To facilitate the identification of the 
minks of passengers boarding outgoing 
steamboats, a scries of six portable 
hoards, lettered with approximately four 
in Elm I letters to eneli hoard, are arranged 

in a location convenient to tho gangplank. 

There may be mare Li] an Otic of such 

series, but each provides for the whole 
alphabet. As soon as the passengers' 

trunks have been loaded onto the Steam. 

boat., the boards are removed, leaving 

Space for piling cargo. 




Ttt Six PoPtaWfi Markers axe Placed behind the 
TrimlcR, Which are Ettited Acc^NlaftE to OwBaiV 
Initials, and MWed Wlfcrn sli c Taken Away 
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POPULAR MECHANICS 



NOVEL FARM GATE REQUIRES 

FEW FITTINGS 



A new farm -gale fastening, consist- 
ing oif three iron lugs and an operating 




The New Farm Gale Consists of a Lew and Lugs. 
The Lever Is the L-ackinK Member anti Keeps 
the Gate Closet]. Insert Shows Gat-c Lot k ed 



lever, lias recently been produced to mini- 
mize gate upkeep costs and add to the 
general appearance of the fence. Two of 

the iron lugs arc fitted to the top of a 
removable piece of 2 by 4- in. lumber and 
to the permanent fence post. This two- 
by-four fits in a third Eng which is bolted 
through the bottom of the permanent 
pout. The upper lugs are fitted with links 
brought together and held in place by the 

Curved lever. The wires of the fence are 

fastened to the removable two-by-four, 

anti the gate in reality forms a division in 

the fence which can be opened. 

KA— 

THOUSANDS DO RESEARCH WORK 

IN BIG AMERICAN PLANT 

One of the many erroneous statements 

often made, in comparing Europe with 

America, h that the industrial use of 
scientific-research departments is dis- 
tinctly European, and represents a point 
of achievement to which American plants 
have not yet progressed, A most striking 

refutation of this theory is observed in a 

Large American concern engaged in the 
development of telephone and telegraph 



enterprises. In the laboratories, of this 
business house are no fewer than 2,300 
employes devoted exclusively to research 
and experimental work. Of these, 1,100 
are engineers, physicists, chemists, and 
scientists oi other specialized lines of 
study. No less than. 2„50Q research and 
development projects were in hand at the 
close of last year. 

BIG AERIAL BOMB ON WARSHIP 

DOES LITTLE DAMAGE 



In 



view 

effect that 



of recent statements to the 
modern warships would be 
powerless against attack by bombing 
planes, it ia interesting to 
suit of certain experiments 
this magazine last April, 
battleship “Indiana," used 
was subjected to the explosion of ft 1,600- 
Ib, aerial bomb, loaded with “TNT,” and 
placed to give the maximum destructive 

the old ah it/ S lack of 



note the re- 

announced in 
The obsolete 
for the test, 



actum, 



Despite the old 

compared 

ini 



ship's 

with 



modern 



protection as 

naval units, the terrific explosion did pfaC- 

beiow the 



tically no damage 
deck, and below the water 



protective 
line the ves- 



sel was wholly unaffected, indicating the 

improbability that an armored ship could 

be sunk by aerial attack. 



SPIKE BENDER RESTORES 
DEFORMED TIE NAILS 

Railroad spikes, becoming bent when 

drawn front ties, are now being restored 
CO proper shape and farther usefulness by 
straightening in a machine recently de- 
signed for the purpose. The twisted nods 
are placed between two grooved dies. 
One die is located in a pivOted-arul cast- 
ing, which is hooked to a It and -lever - 
Operated cam bv two connecting rods. 

When the lever rs depressed the movable 
half is brought into contact with the sta- 
tionary half, in which is situated the 




Crocket] Spikes arc l‘liivcu lit tiic Dice «f U-r Mf inter 
grid the Lever Dcpres-wd. The Fdtn Applied 

SlTajjekten: Them, far F'.iTllirr Utc 




POPULAR MECHANICS 




second die. Terrific pressure is everted 
aga in 5 . t the spites and they are quickly 

straightened. The machine in made of 

electric ii eat- treated steel and is small 
enough to he easily moved about, 

NEW FLYING-START SYSTEM 
USED IN MOTORBOAT RACING 

In order that all contenders in power- 
boat races may have an even chance and 

cross the starting line on equal terms, a 
west -coast boating club has inaugurated a 
new system of signaling flying-slurL races. 
Suspended on cords, from a framework 

on the judges' barge, are four boxes, 
painted a brilliant red, and visible a long 
distance. At tegular one -minute inter- 
vals, following the preliminary warning 
gun, fired four minutes, before the starl, 

one of the bases is dropped. The drop- 
ping of the last box is the official Starting 

signal. By expert timing and jockeying. 




New Visible Siunal Uset^ ici Sendin]; FjdnK SSetd 
Baa ty bctsc-ibh thf Ktnrtirifc Line on Even Terras 
The Drop a: the JL-jat E-n* Means "(jo" 



the drivers maneuver their craft into such 
position that al[ cross the starting Line at 
full speed and at the same instant. 

LATHE FRICTION BRAKE MAKES 

FOR SPEED AND SAFETY 

When truing a piece of material sit the 

chuck of a 1 at Sic preparatory to turning, 

the lathe must be stopped and started 
many times. The chuck of the lathe 
makes many turns after the power i s shut 
off, because of its own momentum. Lathe 
operators stop this turning of the cbuch 
by pressing on the belL cones with their 
hand, A friction brake located on a cast- 
ing which hangs over the entire large 
hclt-eoiie surface that does; not come in 

contact with the licit, now takes the place 

of the hand. Fitted with a handle that is 
returned to place by a spring coil, the 



brake leather la pressed against the spin- 
ning belt cone, and a stop is effected i tu- 




rtle Friction, firn.l<« is FjOfcd ever the Lareeit 
Ccne -of the Lathe. Whi-n Applied!, It Ovi/rcc-mw 
the Lathe- Mflraeotirm and. Keep* the Optraiar'a Hand 

Out of Djn.£tr 

mediately. All danger of injury to the 
operator’s hand is also eliminated. 

CARTRIDGE-TYPE AUTO LAMP 

IS NONGLARING 

A new automobile headlamp, of English 
manufacture, is claimed to he a very near 

approach to the perfect nnnglaring light 

source that the public is loudly demand- 
ing, At recent trials, the light beams did 
not dazalo the spectators when thrown 

directly into their faces at close range 

from a height of S ft. above the ground. 

Tlic report also indicates that the beams 
are guile narrow., not over 30 ft, wide, 

and that the device absorbs much more 

light than do those of the present type. 
A somewhat elaborate system of 10 lenses 

and Two prismatic reflecting condensers, 

arranged at the front and rear of the 
cartridge -shaped body, accounts for the 

nonglaring properties of the new lamp. 




A N l-’-v Ncffli^LarLiitf Aula Lamp. Eelaw : Hui Door 
Ofven., SlK^inG One Lerm and One Prismatic Can* 
deiiaer, the L&Hct at the Bottom of die- PeHe-rt&r 




CHILDREN’S PICTURE-STORY DEPARTMENT 




This Business-Like* 
Looking Weapon, was 
Removed fHHil & Tflrf Sii b- 

marine Chaiser Very Much 
against the C o id ra i n d e i ' ii 
Wishes. It zs Said to he Perfect in 
All DetaiLs and Made t-u- Fit K*- 
acrly Elia Little Ship on Which 
It was Mounted. The Bair re] I* 
Made off an DM Biu^Anri&- 
mohilie^Tir e VhJvo. Turned 
Outride irtd Haaed Inside 



When the Children 

Oo ICp the Sen iliore Many 
n| 1' h_i: m w*L! Carry New, 
Shiny ‘■'Rough and Turn* 
bk’ 11, Sand Buckets Which 
rJ u Not Rust, Break,. 
Deni, Get Out of Shape, 
nor Have Unexpected 
Sharp Edges to Cut Ten- 
der Fingcri and. Toes. 
They are Made oE a New 
Kind of Paper, Which, 
When Pressed, Becomes 
Very Hard., with a OSa*a- 
SLIce Surface. The Pic- 
tures Painted Upon Tptna 
Ane Mmtly u* Children 

ar Pla.y 



This Winning- Lillie Miss la So Fol] 
fcf Ljfe and Mischief That They Fairly 
Shine from Her Eyes. Dancing Is Her 
Favorite Pastime and She wall Keen It 
Uii fr>)H 1 Muming Till. Night and Then 
Pekin AH Over Again. Keeping Right 
On Steadily until Nest Morning, Just 
pa Long ns She can Finis a Partner 
Who Ii Willing to Wind Up the Clock- 
work Motor Which Sup plies Her 
Never- Tiring Strength., When She 
Fa Ha, Which Is Rarely, No ItamatfO 
is Done a* She la M*dr r*i( nn. Dll- 

breahehip Rffltcrtal 
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OF MODERN ACTIVITIES AND INTERESTS 




Lfc&fnLltE i tic Plarirt fea Kiide 

wLch ilifc Glut .Board 
a t the Left. T.ie Keys 
Arc Loose Wooden Elacfas-I; a 
Stria at the l^ront ad 
with the- Lcttct* *;>i L^e HviiLg&L 
Stuil. mid M m* ti ] ( Water, unit 
Ck( Characters in the Upper 
Station Permit Hundreds aE 

Combinations 



A Mnw Mijilrl ' 'Safety First" TrainEr-g 
^Lanc Whiih an A i:‘Tyr »i nu a Great 
Deal of Attemion lit: Si i-js ■ 1 1 » , W.ikhifl^- 
?i'in, Where lea lJ-Yc‘.ir-Oi.:| I uventor. 
Fnjjin<ft K 13 iLi3!?f er. Proprietor, and Filer, 
Ray GoJor, Hu* His Home; He Clai^-S 
That on StcCsl Downgrades the Ma- 
chine Show? Wpi|.i3etfiil 
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LATEST DEVELOPMENTS IN SCIENTIFIC RESEARCH 

ky c a. brtggs 



THE MILKY WAY BOBJJ HOT APPEAR 

TO HE A SPIRAL hEBULA 

lidar Croatian about che str-llar un iverse i-i BCiw Wj ti g 
obtained at a tremendous race, hut i ilr t wh-it we sr* 
41 vc i SusitCdliiciK of a riddle.. Nebulae are very c g in - 
ft'iuri ulgcijii ua liic sky,, ami many oJ those are disje- 
Likr ml iurni, and appear to have the texture of a. 
drlicalc val whirled. Ln a spiral with stars caught 
(herein*. it has been suggested Ll'.n L our own fysitein 
-uid Che vast milky way. gr stellar galaxy at. it is 
called, may he one of dir**- dislike light Om-klifp in 
the sky. In odker words,, it has been suggested lhai 
if un nh server could go many milhons ut milcfl in 111 * 
direction of llte north pole, the milky way would 
tuni out to be 0 m of (he nebulae, 

ilSecent *1 sidle* tf]Xn1e.:l Lit one ScifflLlfll iu-dicac* 
Chat this wo uld ngq h?. the C-Sac,. S* I be Ught given 
off by the milky way in not sufficient |g give it tins 
appearance. Far instance, many well-known uebulx 
Appear la he J C'fl times as bright as the millcy way 
wOnlil uipe-ar irom a dlsLancc. 

* 

CARBONIC-ACID GAS BY-PRODUCT OF 

INDUSTRIAL- ALCOHOL MANUFACTURE 

There Ls no danger of the soda fountains cl-rviing 
down for want ol carbuTiiibiif gai- The Iar pest plant 
ait the world tor producing In dustiLiL alcohol as located 
it UalliirtciE'c i anil in the processes of fermentation 
a -i a u t half the riiguT Used guru; Lu nuke alcohol and the 
oilier hall" jit o d u ce s carbon-dioxide gas. Tlie carbon 
dioxide thus formed was formerly wanted, hut Ls now 
caught, washed, and stored under pressure in steel cun- 
t-alraers for charging soda fountains, snd for use wlrrr- 
rvcT this gas is employed. Formerly the chief oujqily 
fe f till* gas was produced by the action of sulphuric 
scM on marble, Now, however, the OVlVfH oi the 

Baltimore plant alone ii s.itffgimi to .supply she needs 
of the world's soda fountains many times over. 

WHITE ANTS AS FOOD 

In certain flections of Africa, white ajiti r nr ter- 
dilLcui arc ’Common. These are used by the natives 
for (odd, Tiicy ®r* tn i en either riw ot fried, ae- 
Ciwdi-iig to *Lr gum stance*.. The v«ifty ant used, 
for food \* of large sue, being roughly *betit 1 ltl, in 

IngtiL Thrae liwgft white aucsi,, however, da not 

aui£« the brgtaf siesta. 

An AniCfic=in ficimtist reports that he has cal-cii 
them r-epeali'dly -a ltd finds them agreeable, j^Ftl-CU- 
Larly the t*+t ones. In serving them cm the half 

ihefl, up to 8PCn.k p all that is- f#q wired k io mill <>iF 

tbe win*?* JUL-d T< g d them ini* 1 1 ir m u vi I Ii , It is Bat 
neaesKTiry Ip take the tmihle 1* rc'f'OVi- !h»- 
They have a sweetish flavor, lasting 1 somewhat like 
bfrcknula*, When fried* their fatty character hcCmncd- 
-feppa^vnt, and they arc ni>L so highly cibcettktJ by the 

K^catilt referred t-o. 



M 

ALL SUBSTANCES NOT RADIOACTIVE 



Several *f the ekemival dcmciiits have been found! 
to be f.uljga-ciive 1g sroirie dcgice; jinl i£ luia bm sur- 
mised tb a I; yet other e-lemeuL^ fo* radirofictivc, but 

oE such a ckaTk-eter *r t.;i suck a alight otenl «ia to 
be fery diflleull co ileleci. A ment ionmlici&tlcra 
givv-B evidence of til* inbprghal.il i1.y of suhstjnvri like 

c&ppe-r possEssijijj the ch.iricte-risl irs of radigiictlvc 
iiibstincei. 

* 

SWISS CHEESE MADE IN AMERICA 



The Swino eherse, v*-l;lch has Bciceoifodj mnny a jok<e- 
flani Ik m tunes ol nml, L& now heubg made of CpMd 
qjuilLtr in lb i a couniry. The technique bag bccii 
flftn-jdefiril,. oiid It tr'i»y not be long- he Tore we con ship 
SwisiS cIictj-t lo Swi Iberia ml. In munufactuTinE thrus 
■chees*. there Ls first a leTir.cntulion iiTou^ht about 
by LtOCECflas- wklch Cakes place at relatively high iem- 
P^T.ttu re, nnd uaca up the IflCICiae™ or milk iUgSif* 
After this the tenaperutur* is lowered, and curing; it 
prcrduced by other bacteria., acting over an extended 
dime., which, yields- the final product. Tire holes in 

9*23 



4 he Ghccae, which bavf engaged the rliailgkMul con- 
BldrratiOn cf Tnanv a consumer of nsi.il vin-y. I temper- 
nraent, ar* formed dunog the second siiige. ifi whsub- 
the ckcffltfl *5tfc’i;iml as they form. OrdinAr'iSy tkr 
prg&<-ncr *f holes ls not desired, cn ckeeec :iml is ikf 
rciMilt ckT -Bbftonnitl fitnuHit* cn which the g.tfr** oaf bolt 
flig-nidc A- ml ky-dtu-^cil are formed. In SwL£-t ebccsc r 
h*wrv(t H ibe hotel,, or uj they five Scrnsed. 

are Coiafci.1 b.j ij-b.hi tain, only taibon diros.ide R Tki* is 
the result <:| bwtOac bci:i^ r uiL'd up iu tht 3'iiii stia'c. 

* 

PURPLE LIGHT FACILITATES 

CONCEALMENT 

Lights -of different colors aTt roof fill brought t-q- s 
romifiofl bX'ui by the eye. Under given, CircumsEanccSp 
(she red T*yi will be brought to a focus at a puial 
faTtlicSt buck,, ulad violet light will br fuLuscd far- 
Cheat luwufii the fro-nt r with ihe other C*lori ranging 
in between. Fur muiit objecLs of cgintnocd coLotp. 
the eye lende Lo focus lor one representing an aver 
age,, and the- defer?* in the Image tiled are dis 
regarded by the observer, who usually Ii n*t Con 
scious of their -fxlstrt'ic*. 

Purp’le liglil, however,, is formed by the fed of One 
end oi the -i-pctCrum corah ineei with tlic violfl of l br- 
other, jiflfl lhi» Combi-nintion pr od u ce-i a maximum of 
confusion, Tllif hiCC ii made use dE in Che Ihearerfl,. 
where a puipl* lighl il employed when weird effect* 
are desired, or when a relatively strong Illumination. 
Combined with the srfvpnia-gc of cttlLttulment, is re- 
quired. 

* 

NEW FORM OF WIRELESS ANTENNA 

T fl ■» ifrlcji ernding stations. Ik* inleroro* mwy he 
laLmed to A sort of large eleetTic paddk by ntwif 
g-f whlcih th* £um:iuni!itip[ cLkcr is splashed or jiggkd, 
setting up a mot Iron which,, propagated outward, * i>||j • 
feiituEe* she elecliic waves o£ wireless tdeigraphy.. 
Thej* antenna, systems, nmy tike rt(*ny fimros, e*ck 
wilb ii s ^-nccial chutaLlerasbc-!-, and ot v^ryhig clli - 
cieucy uccordin^ tn tlie ckrunis:.inrei.. 

The Bureau uf S-tan-ilurdi lias been conducting 
fxficrimeiiti an a c-nndemtr ijrpt of aHCcnna wr-th 
interesting result*- Thl* f^riH CCmfllili of Lwu netalMc 
plilcs, or eLcctrDdea r yilnged bop|f an tA-lSy one ftl>Ovc 
Che other. For very ili-rort wivr lenj'ihf. sack as 
-|=T Usnl »metimes hy aninleurs. 111 is type of antenna 
gave more intense signals than Ike cm! antenna of 
!h* franle general dimensions™ As campared wilh 
ortlinni-y nrii-rnisnv in which ground connection Ls 
used, Eh* CCittilcrtBcf ®n1ennas appear free from, elec- 
tric disturbancee. The cCnnirtiarr an^etihi- i* fcifttpl:- 
able Eor both sending and rectfvSdig. 



SCIENTIFIC WORK FOR SMALL TELESCOPES 

5-cLenlific work of serious- obaracler e;an he actemne*d 
wilh small telescopes dE i or 6 in. aperture acconling 
lo the a-IOtCHlfllta af a western astronomer. Pho- 



. logi^r'ke «> I the spec irii-m of sIutb ran be- oblalnrd 




equipping 1 it at eke eyrpiegr with n *ni table: plate 
bolder. Tf the work of photographing the *p-ectrA of 
4he stars is carried out properly, resulla of permi.« 
□ent value Co astronomy can be secured. 

ITALY RECENTLY INVADED FROM AUSTRIA 

Art AjttitHsrn arimy invaded Italy recently. Tbi* 
lime the mva-diny hmt wr* C4BV0M of horde! of 
rats and mice. During the past stimsittr, aji Amer- 
ican scientist called at the museum at rlg-fCncc to 
]>ay a visal to a member ul the staff, fie wrii. ro- 
tiarted., huwcrrr, to be away fighting a pest of tu!b 
and mice which had onme Into tialy aetttos the Aus- 
trian borilctt One tali sc Sbb! FTiitd Itr tihii wai 4hal , 
■nil. «™m tf liic terrible COfiiSitians cxiitinE 30 Aui- 
Eria, the cnti nnd dogs which i?rilana.Taly L r p e the 
rodcnti in cheeky had hern ealen hy th t pop-ulntlmL, 
id that rals and mice mul ti p] 1 ed to Urge number! 
which the detreaied fiooil supply ti n. il L y induced 16 
mlsrate. 



rioh 







- 




InaarnLBtian a* cc wneie Ed abUcik any spedfted! 
n.u re ra.ilu nr parts toe 1 HitlciBg ohjfcm ikeerafecd in. 
the fatl-D-wine pafics may b? had. tfn request, 
fnym nur Bureau of Information. — Editor 



How to Make a Floating Boat Landing 

By j. A. STEVENS 
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OIL DARRELL 



A VliltY neat and serviceable landing 

for the summer home or yacht club 
can he made from empty oil barrels, held 
securely in position by a wooden frame- 
work, which 5s decked over to farm the 
landing platform, 

Six empty barrels, which must he water- 
tight and in good condition, will make a 
float large enough fur average require- 
ments. The frame can be made up with 
sills, corner posts, and plates of 4 by 6--in. 
material, if the float is to be used in ex- 
posed locations in salt water, hut a lighter 
frame is permissible it it is to he located 
in sheltered water. The plates and sills 

may be bolted together and nailed to the 

corner posts wit it 60-penny spikes, well 



the [date arid sill, as shown in the draw- 
ing. 

The bottom and top of the frame arc 
made large enough to permit the barrels 

to he placed inside, and allowance is 
made for the % by 4-in, braces above and 
below the barrels and at the ends and 
sides; these hold the barrels securely in 
place. Three intermediate crosspieces, one 
over eacEi row of barrels, may be used 
after the braces have been fastened to the 
es. The diagonal braces, at sides and 
ends are added last. 

The deck should be laid on a frame- 
work of 2 by 4-in, material with a center 
frame just large enough to fit over the 
float frame, to keep it in position. The 
deck may overhang the float itself about 
1 ft, on all sides, and should have a 2 
8-in. plank around the edge; this plank 
padded as indicated. The deck planking 



ft LilLiiag That Adjusts Itself la Varyinj: Water Levels; It will be; Found Very CacrveoLtiit: Either fra 

the SirdiiL-B<i«al: OwfttJ or Oie Yacht Club 



galvanized. The corner posts can be made 
without tenons* while the int er mediate 
posts may be mortised and tenoned into 



is 1 by 6-in. stuff, laid closely together* 
and holes are drilled at each corner lor 
lashing the deck to the floating substruc- 












POPULAR ME CHAN rCS 



lure* The gangplank connecting the 
landing to the shore h constructed as 
indicated and attached to the latidbig with 




r zx+mn 

F. 4 GO NALL’S 1 

-zxtr 

lV.fl"PLANK 



This 1 ILu strati an FI ha w a the Me-tbod dE MalcLn.fr the 

FtfimeworMi SwTEUBdlnji ih« fiunlft 



hinged eyebolts so that both the landing 

and gangplank can rise and fall with the 
’ movement of the water. 

The landing is anchored at all four cor- 
ners, and by placing the anchors, diag- 
onally the line?, will he deep enough under 
water to clear boat propellers. Large, flat 

stones make as good an anchor for the 

purpose as anything else, and cost noth- 
ing. On larger floats, it is advisable to 
use a roller at the Lower end of the gang- 
plank instead of the hinged connection 

described. 

Before the landing is launched it should 
be painted, and should be repainted an- 
nually. 

Such a floating landing can be made 
tn almost any dimensions by increasing 
the number of barrels used; it should be 

ascertained that they arc absolutely 

water-tight before the larding is launched, 
and if not, they should be made so. 



Cementing Leather to Iron 

Paint the iron with a mixture of white 
lead and lampblack in oil. Then cover with 
a cement made of the best glue soaked in 
water until soft, and dissolved in vin- 
egar. This is mixed thoroughly with 
one-third its bulk of white-pine turpen- 
tine, and thinned with vinegar until it 
can be spread with a brush. It should he 
applied to the iron while hot, and the 

leather put OH and quickly pressed into 

place. It must be held tightly by a clamp 
while drying. 



Drilling Holes in Porcelain 



The mechanic who attempts to drill 
holes through insulators, or other pieces 

made of porcelain, generally succeeds only 
in breaking the article he is working on. 
But although very brittle, porcelain can 
be readily drilled if property handled. 
The main difficulty lies in getting a 
start on the glazed surface of the mate- 
rial, At the point where the bole is to 
be drilled scratch a small pit with a glass 
cutter, or a sharp-cornered piece of glass. 
Also .Herat ch a few lines through this pit, 
corresponding in length to the diameter of 
the drill. The pit furnishes a starting 
point for the drill and the lines allow the 
glaze to be chipped off without much 



p ress it re. 

Use an ordinary twist drill. Since the 

function of the drill is not to cut, but 
rather to chip away the material, it must 
rcvqtve very slowly and with but little 
pressure on the object. Clamp or hold 
the work rigidly, for any side movement, 
after the drill has entered the porcelain, 
will result in cracking it,-— H, H. Sch neck- 
loth, Omaha, Neb. 



The Use of the Bell Chuck 

The Hell chetfc, or, as it is sometimes 

called, the shell chuck, is a device well- 
known to older machinists, and one de- 
serving of more attention than it receives 

nowadays. It 
is simply 
m a d c, and 
while serving 
the purpose of 
ail in depend- 
ent -jaw chuck, 
within the 
limits of its 

internal diam- 
eter, has o.ne 
a d vantage 

that the ex- 
pensive inde- 
pendent - ja w 
chuck docs 
not possess, in 
that work out 
of parallel may be 50 held that the pro- 
jecting portion will run true. This is 
shown in somewhat exaggerated form in 

the drawing; the construction of the 
Chuck ia so plain that no explanation Is 

necessary, beyond that, as the drawing 
shows, safety setscrews arc used instead 
of the dangerous projecting ones oi the 
older form. — H. H, Parker, Oakland, 
California, 




End view 
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Danger in Handling Cyanide 



"Shooter” for Moving Coal 



In many shops, cyanide is used to a 

f reater or less extent for ca*ch;irdeni[ig, 
t should always be remembered that ill is 
substance is a deadly poison, and special 
care should be taken to avoid taking any 
at it into the mouth, or inhaling any of 
the fatties ill at arise from it. Cyanide 
should be kept in a safe spot, and plainly 
marked “poison,” and it should not be 
allowed to lie on the floor, forge, anvil, 
or bench. Draft hoods should be pro- 
vided to remove the fumes produced 

when working with cyanide, and nobody 
should be allowed to handle it without 
being fully instructed with regard to the 
danger involved. This warning is espe- 
cially important because the men who 
hurdle cyanide are often unaware of its 

deadly character. Men often work aver 

pots of cyanide, thrusting pieces of hot 
metal into it, and stand over the deadly 
fumes, without any idea of the risk, 

A Ratchet Screwdriver for Confined 

Places 

Having often experienced difficulty in 
removing screws from narrow and shal- 
low places, and finding the usual bent 
screwdriver unsatisfactory, I devised a 

simple and 
easily made 
ratchet tool 
for work of 
this character. 
I flattened 

one end of a 

piece of y^r 
in, round steel, 

and drilled it 
through the 
center, one 
end being 
cou nt e rb o r ed 
to accommo- 
date the pawl 
and its spring. 

Three small 

holes were 
drilled on each side of the flattened por- 
tion for riveting two sheet-iron pieces, 

which Serve as bearings for the ratchet 

wheel. The ratchet is made from 1-in* 
round stock, with a square hole at the 

center to hold the square-shank screw- 
driver bit. A thumb button is riveted to 
the top of the ratchet wheel, holding the 

tool to the work. By pulling Out on the 

tint and giving it a half turn, the direclio-n 
of rotation can be changed at ^vill. — J- 
Magis-Frankhart, Oufifet, Belgium. 
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SIDE VIEW 

FlATCMEf 



A simple "shooter 1 ’ for moving steam 
Coal short distances is in operation at a 
mid-western power plant. The device, 




A "Shaaijer" Tfiat Uses Steam far Horinjc Caal 
Away frtfm the Bottom, at a Chute I Tlie Twa Inter* 
nut! Steam Jets Serve to project tlhe Cnk ifom 2d In 

50 Feet beyond Ihe "Nornfe" 



which consists of a large wrought- iron 
pipe, a few fittings, and a steam line from 
the boilers, makes it possible to store the 
Coal farther from the end of a stationary 
conveyor than it can be placed with a 
gravity chute. . 

At this plant the surplus fuel, which 

accumulates during mild weather, is stored 
in a stock pile at the end of the power 
plant. The coal is carried to the end 
of the building by an overhead conveyor, 
■and discharged through a gravity chute 
to the coal pile. When tills pile grew 
so large that the chute could handle no 
more coal, the “shooter" was put to work, 

A piece of 10' in. wrought- iron pipe, 
about Id ft, long, is drilled for two 
branches of a iVi-tn. steam line. These 
branches are about 4 ft. from center to 



Each of the 



center, with one branch about IB ill. from 

one end of the large pipe. 

branches was turned, by means of an 
elbow and a short nip pie, so as to dis- 
charge the steam along the center line 
of the 1 n rger pipe toward the far end 
of the pile. 

In use, the “shooter" is placed in a 
horizontal position at the end of the 
gravity chute, and as the coal slides down 
the short end of the large pipe, the two 
blasts of steam blow it from tlic oppo- 
site end with sufficient velocity to carry 
ft from 30 to SO ft. from the opening. 
Later, it was found that by 
the muzzle of the "shooter” 
coal could be "shot" still farther.— Fran* 
Saabo, Kewance, Ilk 




C[Wheti welding cast iron with the oxy- 
acetylcne torch, always use a flux. 
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A Cheap Exhaust Head 



Preheating Cast Iron for Welding 



When exhaust steam is allowed to 
escape freely into the atmosphere, the 

surrounding roofs and walls soon become 




Fc-p tli-t Small Power Plane -an Exhaust Head 
□E an Empty Container and Three WooiLert Dljifcf 
will be Found EcdMdlciJ -and S*iW*CtflTF 



covered with a coating of nib which in 

time collects dirt and dust. 

To avoid this trouble, exhaust heads 
are used. These are somewhat expen- 
sive, and in many cases are not Used, ill 

small plants, on account of the cost. A 
practical head may, however, he made 
from materials that will cost little or 
nothing and that will taat for a few years. 

A sheet- iron container, such as used for 

paint, soda, b rick-covering 1 compound, 

etc., of 10-ga!, or larger capacity, is ob- 
tained, and the top removed. A hole, 
slightly larger in area than that of the 
exhaust pipe, is cut in the bottom. Obtain 
three pieces of Z-in. plank, cut them into 
disks of the same diameter as the Inside 

of the container, bore four holes in one 

and fasten it by means of nails driven 
through the container sides, about one- 

third of the way inside, as shown. An- 
other disk has two segments cut from it, 
and is fastened in the center of the con- 
tainer. This disk is bored in the center 
for the exhaust pipe, which is pushed 

through the disk for an inch nr two; then 

the clamp shown is tightened to prevent 

the pipe from going farther. 

Another clamp is fastened on tlie pipe 
at the position desired for the third disk, 
which is bored for exhaust and drain 
pipes, pushed against the damp and then 
nailed in position; the addition of the 
drain pipe completes the head. For larger 
head *j p container js up t-n 40-gal r capacity., 
with 2Vb- iJL- wooden disks, may he used 
frith satisfactory results* 

1 

UDo not use lubricating till over and 
over again, without filtering it. 



Preheating cast iron for welding should 
be done slowly but thoroughly. There is 
great danger of warping 1 or cracking a 
thin iron casting by improper heating in 
an open fire. It is advisable, wherever 
possible, to place a steel sheet between 
the part to^ be preheated and the direct 
flame. While this increases the time re- 
quired for Ei eating, it reduces the danger 
of overheating and of unequal expansion. 
The top of a stove is ideal for preheating 
smaE] parts. The lieat obtained is ample 
for general requirements, and there U 
no danger of overheating. — A r MacCul- 
lough, Chicago, 111. 




Repair for Leaky Stuffing Box 




Considerable difficulty was experienced 
in the operation of a power plant's boiler- 
feed pumps because it seemed impossible 

to keep the 



0 T tS BEVELING. 



pack- 
ing in the stuffing 
boxes tight 
enough to prevent 
escape of steam 
and water. 

this. 



box 

re- 

the. 



packed, the glands 



To remedy 

the stuffing 

glands were 
moved, and 
end taext the cyl- 
inders beveled at 
a 45° angle. The 
stuffing boxes 

then 



w ere 

b oiled 



re- 
in place, and 
the pumps started and operated without 
a recurrence of tbe former trouble.— 
TJoyd Reeve, Dover, K. J. 



Gluing Rubber to Metal 

The rubber pad on the big wheel of a 
bandsaw became loose, and several at- 
tempt . h to glue it tight resulted in failure, 
until the following preparation was made 
anti applied. 

From the bindery of a printing house, 

a quantity of flexible glue was obtained; 
this was melted and thoroughly mixed 
with an equal quantity of acetic acid. 
The surface of the wheel and of the pad 
were scraped clear, and both were 
scrubbed with a solution of oxalic acid, 
about a teaspoonful of the acid crystals 
being dissolved in a pint of warm water. 
Both surfaces were wiped dry, after which 
they were given a coat of tile glue-acid 
mixture. In about a half hour this was 
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dry, and the surface of flic wheel was 
ihcu coated with glue, using, in this in- 
stance, a commercial brand of prepared 
glue. Then the robber pad was stretched 
on and tapped with a piece of board alt 
the way around rite wheel. The next day, 
when tlie glue had hardened, it was found 
flint the pad was attached to the wheel 

tighter than it had ever been. 

Tiie glue ^md -add mixture is effective 
for cementing other materials, such as 
glass, celluloid, china, and the like, to 
metaL— Edwin R, Mason, Indianapolis, 
Indiana. 



Cutting a Radius on the Drill Press 

A quick method of t"o rilling a radius oil 
the ends of flat links, where there is much 

of this work 

to be done, is 
shown in the 
illustration. A 
milling cutter 

is mounted on 
an arbor in the 
drill press, l he 
end of the at’ 
bor fitting the 
center hole in 

the table for 
additional stiffness. A Hat plate, fitted 

with a pin to fit the holes in the links, is 
attached by means of flat -head screws to 
the table, at the proper distance from the 
cutter to give the required radius. Tbe 
cutter is revolved at a high speed, a link 
dropped over the pin and swung around 
in a half circle against the cutter. 

Care must be taken to turn the link so 
that the end on which the radius is being 
cut moves in the opposite direction to the 
cutter, that is, against the teeth. — Harry 

Moorcj Montreal, Can. 




Mosquito-Bite Preventives 

Most mosquito -bite preventives arc more 
or less ineffective because they are volatile 
and evaporate within a few hours. A mix- 
ture in which the evaporation of the oil 
of cit concha, the most commonly used pre- 
ventive, is greatly retarded, is composed of 

oil of citronella, 1 oz., and liquid vaseline, 
4 oz. A mixture that will also prevent 
mosquitoes from biting and which contains 
no oil of citronella, the odor of which is 
objection able to some people., is made of 
castor oil, l oz,, altohoh 1 os., and oil of 
lavender, 1 oz. A few drops of either 
preparation rubbed on the bands and fact 
will usually remain effective overnight. 



Rack Displays Cloth in Natural Light 



All tailors and others selling piece 
goods, as well as the buyer, realize that 
the true color effect of the material is not 




In OritT Thai His Pr<s?rb6cllr c Uuycre may Hawa tHf 
Opportunity dE Conip.irin£ Hll Suitings IW<S« Nat- 
ural Light, a. Tailor Mali?* ot Tllis Srfovaljle Dis- 
play Ratk 

obtained in tlie dimly or artificially lighted 
store, Under most conditions, this means 
that the material must be carried to the 
cji trance in order to show the actual ap- 
pearance of the piece, 

Tn order to facilitate the inspection of 
lus stock by a prospective buyer, and at 

the same time give him the chance to 
compare several pieces of cloth, a tailor 
uses the movable rack shown in the draw- 
ing, Tlie rack consists of a scries of 
graduated uprights with the oval top 
pieces set at an angle that will bring 
them all in the same line. 



An Equalising Clamp 



A simple idea for holding four or more 
pieces of stock, as easily as one*, on a 



power hack- 
saw, drill press, 
n r nt li er ma- 
chine, makes 

mso of equal- 
izing clamps. 
As shown in 

the d rawing, 
the two clamps 
arc mounted 
at the ends of 
the clamping 
bar, A guide 
pin, traveling 
in a groove at 
one or both 




sides, prevents the bar from turning when 

pressure is applied. With a few turns of 

the handle an equal amount of pressure 
Is brought to bear cm all the. pieces. 







POPULAR MECHANICS 




Steaming Wood for Bending 



There are many devices ami methods 

for Steaming woods most of them more or 

less complicated and unhandy, and de- 




A Canvenimt Method of Steaming Lanibrr far Bend 
prig frrqaiTf* Ntfthinp Mine CampLicat^-d Shan a 
Piece a I Iron Pipe and a Forked Stick 



C ending upqn a supply of st^am from £ 

oiler or kettle. 

An inexpensive method of ^teaming 
] uniter for bendingj when there is but lit- 
tle of this work to be done, is shown in 
the drawing, A piece of iron pipe, a little 
shorter than, the sticks to be steamed, and 

1 laving a diameter large enough to accom- 
modate several pieces, is capped at otic 
end. The closed end rests on the ground 

and the open end -is elevated at an angle 

of about 30*, supported in the crotch of 

a forked stick. The pip C is partly filled 

with water, the sticks inserted, allowing 

thrni to project an inch or two, first tying 

the pieces together so that they can be 
pulled nut and reversed in the pipe when 
one end has been sufficiently treated. By 
replenishing the water as often as nec- 
essary, the wood can be both boiled and 
steamed until it is. thoroughly pliable,— 
L„ B, Robbins, Claremont, Calif* 



Distinguishing White Oak from Red 

More than 50 species of native oaks as- 
sume the proportion of trees, and about 
25 are used for lumber. After the oaks 



are cut into 1 limber, there is no 
known by which 



means 

they Can he identified 

as to the exact species. By examination 

of the wood alone, however, ft is easy 

in separate the oaks into two groups — 
the while oaks and the red pafesj and for 
most purposes, fortunately, it is not nec- 
essary to classify them any further. The 
oaks all average about the same in 
strength, hut those in the white-oak group 
arc much more durable under conditions 
favorable to decay than those in the red- 



oak grou p. 

The white-oak 
oak, swamp oa 




roup includes true white 
, burr oak, cow oak,. 



post oak, overcup oak, and chestnut oak. 
The red -oak group includes true red oak, 
yellow or black oak,, black jack, water 
oak, willow oak, and laurel oak. 

The color of the wood is a ready but 

reliable means of tlistiu- 




absolutely 

the white 



not 

oaks from the red. 
The latter usually have a distinctly red- 
dish tinge, especially near the knots. The 
wood ol the white oaks is generally a 
grayish-brown, but occasionally a red- 
dish tinge is found in white- oak lumber. 
To tell for a certainty whether a piece 

of oak belongs to the white or the red- 

oak group, cut tiie end grain smoothly 
with a sharp knife across several growth 
rings of average width. With the aid of a 

hand lens examine the small pores in the 
dense summer wood, If the pores in this 

part of the growl h rings are plainly vis- 
ible as minute rounded openings, and are 
not so crowded hut that they can be 
readily counted., the wood belongs to the 
red-oak group. If the pores in the sum- 
mer wood are very small, somewhat angu- 
lar, and so numerous that it rvould he ex- 
ceedingly difficult to count them, the wood 

the white-oak group.— U + 5* 



belongs to 
Forest Products 

Wisconsin. 



Laboratory, 



adison, 



Foot Switch for Electric Motor 

m 

Small electrically driven grinders, and 
similar tools, are frequently allowed to 
ran unnecessarily, because the last person 

using the machine 
neglected to turn 
off the current 
when lie had fin- 
ished, A simple 
method to avoid 
this waste of cur- 
rent is to provide 
a hinged step, or 
treadle, upon 

which the user 
must press to 
op state the ma- 
chine. A stout 
wire connects the 
step with a knife 
twitch and coil 
spring in such a 
manner that when 

the operator’s weight is removed from the 
step, the switch wilt be opened. 

([Never stop a motor by pulling the 
rheostat arm to the 11 off” position, without 
opening the line switch. Open the line 
switch first, and then make sure that the 
rheostat arm is released and drops Lack, 
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Turning Long Light Stock 



Mounting Lathe Chucks 



Very often a man unaccustomed to the 

■ 2 ■ 

use of a lathe will put a long bar of imall- 
dianieter stock in the chuck., allowing it 
to extend hack through the head stock. 
As the turning is of such small size, l lie 

highest lathe speed will naturally he 
selected, but this operation is attended 
wit Ei considerable danger. 

The cud of the long rod, unless it is 
absolutely straight, is more than likely* 
because of its high speed, to describe a 
constantly increasing circle. If the speed 

is high enough, it will suddenly bend at 

right angles at the hack of the headstock 
and tEirash around the end of the lathe. 
When a long bar of light stock is to 
Esc worked, at high speed, in a lathe in 
this manner, a loose bearing or steady 
rest of some sort should he provided tn 
restrict this movement of the bar. — H.- S. 
Trecartin, Wakefield, Mass, 



A convenient and inexpensive arrange- 
ment for mounting and dismounting lathe 




ZtZZ-Z that are 

so heavy that one 
man cannot simul- 
taneously turn 

the Eat he and guide 

the chu ck, is 



■ 



Removal of Indentations with Rubber 




Rubber plugs may sometimes be used to 
advantage in removing bruises from tubu- 
lar parts. For example, the bruise jn the 
part shown in the drawing was removed 
by inserting a rubber plug as shown, 

placing a 
round woodcti 
slick below the 
rubber and 
resting it on a 
firm surface., 
then placing 

another stick 

on lop of the 
plug ; by strik- 
ing the tipper 
stick witli a 
hammer, the 
rubber w a s 
swelled, re- 
moving (lie 

dent in a quick and easy manner. 

Another use to which the plug may be 
put is that of removing blind bushings, as 
showtl ill tEae right -li and figure. If a slight 
distance exists between the bottom of the 
bushing and the casting, the rubber will 
Swell* driving the bushing up. In the ab- 
sence of a rubber plug, oil may he poured 
into the bushing, then by inserting a tight- 
fitting mandrel into the bushing and strik- 
ing it, the oil will force the bushing out. 



CWh en using soft -steel arbors in cast- 

iron or steel work, lubricate both arEior 
and work with red lead. This will pre- 
vent the arbor from roughing, 



McMjfcil In g ci? Dasmciir-CLn^ Heavy Lathe Chucks Is 
Apt sci Damans the Ways or the Thread tin tlie 
Spindle Nose. "The IlLultmtionft . SbOW Iht Conal ruc- 
tion* and an App]iceti-&ii. -CMl -ft Sinspl-t Pcvic# Which. 
ftetfrtOyeB thv LFttliL Anility tiJ tbc Workman 

made from a piece of hardwood, as shown 
in the <1 rawing. 

Two blocks* coriEiecled by a short piece 
of board, ate provided with a V-shaped 
groove at one end to fit the lathe ways. 
The forward block is curved to suit the 
chuck body and is just high enough so 
that, when the chuck is in the position in- 
dicated by the dotted tines, the spindle 
will be in line and wit! easily enter the 
chuck. 

To mount the chuck, the tool carriage 
is run back toward tile Eailstock, and the 
mounting device is placed on the bed, 
anywhere between the head and carriage; 
the chuck is then put upon the block, and 
the whole is moved against the spindle 
by feeding the carriage forward. The 
spindle is then screwed into the chuck 

in the usual way, by pulling oil the belt. — 
E* H„ Kreider, Lancaster, Fa. 



A Good Splice without Solder 

When, ns frequently happens, a per- 
manent joint or splice ill electric wiring 
is to.be made, and the necessary soldering 
materials are not at hand, tinfoil will make 
a good substitute. 

Thoroughly dean and brighten the ends 
to he joined as for a soldered joint; twist 
them firmly together and then wrap the 
connection snugly with a strip of clean 
linfoii. The joint is then carefully taped. 
— P, G, Stephenson, Augusta, Kan. 









{In this aftklt, iht second 

wh-cthnf i liar ii> family pfcJtkj 
of tbu trunbks aeiG Lhu rc 




0* tll-0 iCfkBr WljPUB IhbUiicCB of 

lH lii rJtSlCT CllQfcHfl, flic d IgCtaSeed 
iea applied aic given.,. itiakoig llu* 



ilit trouble caused by all leaks, 
Full L-^Sil;m aliens- df ibe C-Htiat* 

a very v jLuu'jtu article- — iiedtor-] 




EVIOUSLY the best mann er in which 
to warn readers erf possible troubles 
with packing boxes of centrifugal pumps 
is to -cite as examples several outstand- 
ing cases encountered iti Lite held of oper- 
ation, and to present with each situation 
the remedy prescribed. This method we 
wit] follow. 

At v- chemical plant, near Boston, Mass., 
was -in Stalled a 5-in. single-stage, stcam- 
tur bine-driven centrifugal pump* designed 
to deliver 800 gal, pi water per minute 

at about 60- ft. total head, of which 10 it, 
was estimated by the purchaser as suction 
lift. 



would deliver only a small portion of its 
rated capacity. This was investigated, 
and found to he true, by noting the time 
required to fill the discharge tank. Ex- 
amination proved that the packing boxes 

were leaking badly, air being drawn into 
the pump by the rather excessive suction 
lift. This condition was attributed to the 
fact that the operator in charge had paid 
no attention whatever to packing or pack- 

In fact, the srlaud bolts had 



ing boxes, 
not been 
was first 



tightened 

started up. 



The 



del ivi.; red 



pump 

iitiik with comparatively short and direct 

discharge line. The suction 

pipe was extremely Jong* ap- 
proximating 1,000 ft. Water 
was drawn from a 
shallow pond 



gland 

since the pump 

The use of water 
.Heals for packing boxes was nut* at that 

time, such a 
general practice 
as today, and the 

wafi not 



with a 



uzitic- 

lEft of 



WftTtR-etAl. - ■ 



such on 

over & ft,* 

The 



**ATEA-££AL CIM3 



not 



average, 
pond was of 
a it c Ei nature 

that in the hot 
summer months 

the water re- 
ceded a long 

distance from 

the pump house. 

This drought 

naturally neces- 
sitated a long S-howj-ig 




with 



pump 

equipped 
such devices. 

The o p c r- 

alor’s ignorance 

of 



pa ck i n g 

boxes* however, 

nearly proved 
fatal, as the 

purchaser was 
ready to throw 
the ourtio out. 



pump 
Therefore, 



the 

of 



packing 



Fm.l 



suction pipe, m 
order to reach 



titfl PfQpfcr Arnfl££B1«ftt oE Lh* Water-Seal HL&f 
P jtcleilifZS Dm Artur* Erom, This Arra.nKCEn.cnc Cau^^sT 

C Oft Bader able T rouble in One Pump Unit 



£iul 



& 



sufficiently 

&eat 



deep 



part of the pond upon the pump operator, 
to teal the suction intake, 
was fitted with foot valve and strainer. 



importance 

proper atten- 
tion to the 

es pe- 
on sue- 

5 of 20 

m ore, 
cannot be too 

strongly urged 






The resultant pipe frktioEi greatly in- 
creased the total suet ion lift, a point which 

the nlant cittfiiteers had 



By simply tightening up the gland bolts, 
squeezing the packing fairly tight around 



entirely Over- 

lift 



plant engineers 

looked. In fact, the dynamic nit was 
measured later with the pump in Opera- 
tion and found to total 20 feet. 

It had been reported that the pump 



the shaft , and expelling the Accumulated 
air in the pump case and elbows by allow- 

the 



iug the discharge-head pressure from 
etevaled lank to act on the 



the 



pump, 

capacity was increased to a largo extent; 
in xact, to such a point that the pur- 
chaser^ desire to reject the pump <f i s - 



5S# 
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appeared immediately. Measurement of 

the total head then showed a marked in- 
crease above the contract head, due prin- 
cipally to the neglected friction head iri 
the suction pipe, Slightly increasing the 
tension in the steam-turbine governor 
spring speeded up the unit sufficiently to 
overcome the additional head— the tur- 
bine being sufficiently large to carr^ the 

additional load thus produced. 

Proper diagnosis, of the symptoms,, and 
about one hour’s tittle, thus changed the 
wrathful purchaser into a grateful and 

p.3 proved lalet, a very stanch Customer. 
Another incident occurred at a mimic- 



I I 

case could not pass through the packing. 
A simple adjustment, back to Fig- 1, re- 
stored the effectiveness of the sealing de- 
vice and reduced the air trouble to such 
an extent that the suction was maintained 
at normal and the operation of the pump 
considerably improved. 

However; this change in the stuffing 
box did not eliminate ah the air, as was 
perceived by further observation at the 
point of outlet. Tracing back along the 
suction lute revealed a condition at the 
point of intake As indicated by l'ig, 2. 
The inlet 



indicat ed by 

diameter, was 

the wat cr 



located in eastern 

installed two 

of 30- 
low 



gave 



3 pal pumping station 
New York, where were 
engine -driven centrifugal pumps, 

OUO f OU(J-gaL per day capacity, for 
tier vice, raising raw water from the river 
to the filter beds, One of these 

coil side rab I e 

trouble on ac- """ tlHt 

c n u n t of a i r 
leaks. The total 
p uni ping head 
wan quite low, 

not over 15 ft., 

average, a n d 

consisted main- 







*b a 



IR CQNL 




ly of 



lift, 



suction 
While the 
pack i ng bo x e s 
were fitted with 
water-seal pip- 
ing and rings, 
yet the pump 
would Jose its 
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of intake As 

pipe, 36 in. in 

submerged about 3 ft, below 
level, and the pump, moving such a large 
volume as 21,000 gal. of water per min- 
ute, set up a violent commotion on the 

surface of the 

w a ter, w i t h 
much eddying 
and swirling, 
dev c 1 opi ng in tu 

a iv hi r ling, hol- 
low cone of air. 

which would, at 

almost regular 
intervals, be 

gulped into the 

suction 
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Cbndltl-441 TImi mp y Arls* Where the Suction Pi.p-t Is Only a 
Few Fig^l bc-lr.'VH iho Level ai the SyCtLon Water: Air Caries 

*rr Fanned by "Ils Powerful Suctisii eiJ Drawn into the Pipe 



wi Lh 



ap- 
preciable quan- 
tity of air was continually ejected 
the water, being readily observed at a 
point where the discharge pipe emptied 
into an open outfall conduit. Also, it 
was noticed that when delivering water, 
the pump casing showed a considerable 



pipe, 
w o u 1 tl 
cause the de- 
struction of t Ei at 
particular cone, 

but in a- few 

t» o in eats, 
another would 

form from the 

swirling- suction 
effect, and the 
same perform- 



i3 mount of fi sweat," but that the water solved this problem. 

showed none, indicating lack 



ance he repeated. A large wooden, raft 
made of solid planking, was constructed,, 
floated over the suet ion- intake pipe, and 
securely held in this position, thus break- 
ing tip the whirlpool action. The adoption 
of the foregoing measures effectively 



sea I pi pcs 

of circulation. 

The packing boxes were intended to 
have been arranged as shown in Fig. I, 
hist examination proved that the pump at- 
tendant had found occasion to repack one 
pump, and had paid little attention, or 
none, to the proper method of putting in 
the packing. The water-seal ring had 
been pushed into the bottom of the stuff- 
ing box as far as it would go. and the 

box then filled with packing, thus covering 

the water opening at the point A. Such 
careless work totally destroyed the water- 
seal effect, as the water from the pump 



\ word of caution at this juncture* in. 
reference to inserting packing in water- 
sealed . boxes, is offered. Make sure, 
when new packing Is set into the box, 
that a sufficient number of coll* are placed 
ahead of the seal ring, to permit the open- 
ing in the ring to just about meet the 
far edge of the bole provided for the ad- 
mission of water. 



Fig, 1. This wit] 
inward 



as 



as shown at point A, 
allow the ring to travel 

and 



squeezed 
drilled 



the packing 

without 



v ears 



is 

up, without blocking the hole 
in the stuffing box. A narrow 
groove, as shown at this point by the 
dotted line, has been Introduced hv so me 
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pump builders. This permits water to 
enter freely when the groove is clear, but 
is likely to fill with packing or dirt, rw- 
dertng it useless; tlie groove, the relore, 
is not generally -advocated. 

The arrangement of the box, as shown, 
will also permit the ring to move out- 
ward in case o£ new packing Swelling 
when saturated with water, Upon start- 
ing up new pumps, if has been found 

necessary, on some occasions, lo slack off 
the gland bolts for this reason. 

The seal-ring length should equal at 
least two coils of the packing, and by the 
time the packing has been compressed 
to the extent that the outer edge of the 
ring opening reaches the inlet hole A, re- 
packing of the box will he found neces- 
sary. 

Soft flax is generally used for packing 

and gives very good results when the 
liquid pumped h clear and free from 
acids, but in many cases other standard, 
and also special, types of packing have 
been resorted tOj dependent on. the nature 
of the liquid handled. 

When pumps handle acidulous liquor, 
gritty water, etc., it is advisable to con- 
nect the water seals to an independent 
supply source, using clean water . oil, or 

other liquid. &£ may be required, in order 
to prevent po mpage from coming in con- 
tact with rotating parts of the pump. 
Care should be taken that the sealing 
liquid is not tinder a pressure largely in 
excess of that under which she pump 
operates, for in such a case the danger 
of breaking the pump casing is great, An 
example of two river pumps oti low- 

service operation, connected up to high- 
pressure scaling water, is recollected, 
where the operator, on shutting down 
the pumps, neglected to close the valve 
In the water-seal line, with the result that 
the pressure built up during the night, 
and both main casings were cracked. 

It is erroneous to assume, however, 
that all stuffing-box troubles are caused 
by air leaks, A. palpable illustration came 
to the writers 3 attention with a pump 
• having well-designed water seals. The 
pump was intended for use ott a fairly 
low head, the purchaser not specifying 
that it would be applied to booster service. 

Water flowed to the inlet under varying 
pressure— .at times the total discharge 
head reaching 75 lb. This caused a heavy 

pressure on the packing, and in order to 
prevent excessive leaks front the boxes, 
required the glands to be pulled up tightly, 
resulting in the packing severely scoring 
l he shaft sleeves, which necessitated fre- 
quent renewals, The outcome of this vu 



ihe insertion of an angle valve at point 
B, Fig. 1, replacing the elbow, thus afford- 
ing a means of throttling, or shutting off 
altogether, the pressure from the pump 
casing, Pump manufacturers -today, as a 
rule, equip all standard pumps with valves 
In the water-seal pipes, to obtain this 
feature of regulation. 

It must not be construed that all air 
troubles with centrifugal and other types 
□£ pump are directly attributable to faulty- 
packing- box design and care, or to leaky 

pipe joints, It is a certainty, neverthe- 
less, that centrifugal pumps are much 
more sensitive to air than any type of 

plunger pump. Many cases have cropped 
up where Air carried in the water itself 

has resulted in the abandonment of the 
pumps. An instance of this nature oc- 
curred at a southern papennili, with a 

mail centrifugal pump, drawing directly 
from an artesian well. At times the pump 
would run for 10 or 12 hours, giving ex- 
cellent service, with practically constant 
output, and then suddenly balk and lose 
the suction. Then again the same thing 
would happen after a run of only one 
hour's do ration. 

The introduction of an air chamber in 

the suction line, equipped with a steam 

ejector to exhaust the air which accumu- 
lated in the chamber, helped somewhat, 
but did not completely overcome the 
trouble. In fact, service from this unit 
was so unreliable that the substitution 
of a plunger-type pump was resorted to 
in order to eliminate this uncertainty. 

Still another example is offered by a 
number of vertical-shaft, motor-driven 
units, on irrigation service, which gave 
only partial satisfaction cm Account of 
entrained air entering the pump with the 
suction water. These puiitpj had pre- 
viously passed a successful shop Lest, but 
in .spite of the fact that positive-displace- 
ment vacuum pumps were installed to re- 
move the dr, entire elimination and per- 
fect operation could not he attained. 

Yet, withal, the centrifugal pump should 
not be condemned on the strength of such 
performance, for it never was intended 
to handle water carrying air to w>; great 
extent. Hence, the proper definition of 
failure in such unsatisfactory cases is — 
misapplication. Give the pump a chance; 
properly installed, and with carefuf atten- 
tion, it will, within Its sphere, exhibit bull- 
dog propensities, 

fT Pieces of old piston rings tan he used 
as scrap era in place of glass, for dressing 
dawn hammer handles and for similar 
.purposes, when glass is unavailable. 
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S t ea tYL i ng- Green Lumber 



An, Automobile Clamp Vise 



Saturated steam as a means of coun- 
teracting- the tendency of green lumber 
to honeycomb in the kiln has for some 
time been successfully applied to the com- 
mercial drying of heavy vehicle stock 
So far, however, the steaming treatment 
lias been confined to straight stock. The 
contention lias always been that bent 
stock, such as rims, should not be steamed 
after removal from flic form, experience 
indicating' that stock so treated would 
tend to straighten out to its original 
shape. The kiln-drying of heavy rims has 
3]cen carried on, therefore, without re’ 
sorting to steaming to remove case- 
hardening and other defects of drying. 
Experiments have shown that judicious 
steaming of heavy bent vehicle stock re- 
suits in a considerably improved prod net t 
and that the operation can be accom- 
plished without serious effect upon the 
Curvature, Careful judgment is necessary, 
however, as it is a very easy matter to 
ruin the entire charge by too severe treat- 
ment. Contrary to tbe common impres- 
sion, this steaming has been done at bigEi 
temperatures of from 150 to 180° F, and 
for short periods (one-half to three 
hours), the temperature and time varying 
according to the requirements of the case. 



Machining Radii on the Shaper 

An ordinary shaper may be made to 
machine an arc of long radius by making 
use of a simple fixture substituted for the 
dapper box as shown in the drawing. 

Ah that is 
required is a 
steel block and 

the pivoted 

arm, at t h e 
outer end of 
which the cut- 
ter is attached. 
Depend ing- 
upon the lo- 
cation of the 

E ivot, a nutti- 
er of differ- 

ent radii ate 

obtainable, 

jind smaller 

variations arc to be had by moving the 
cutting tool up or down. The movable 
arm Ls traversed through the arc by means 
of a hand screw working through a nut 
pivoted on the lever. 

Such a fixture costs next to nothing 
to make, but adds greatly to the possi- 
bilities of any shaper or planer. 
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PIVOTED ARM 
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Main" occasions arise on an atitomo- 
hih tour when a light, fixed vise would 
he highly ccmvenicntr A fixture fur hold- 




CLAMP VI*E 



HANDLE 



hqlc-s space; 

T& Flf ENGINE 



A SuL s-feu ii tial Vise Attached to the Cylinder Heart 
and Cpnetalrd under the Engine Hfrud Iv Always 
Heady fai* U&e When the Mntorldt Mjikti Msncir 

Rt&BifB 



ing small part.?, while working on them, 
is shown attached to the engine by the 



cylinder-head holts and concealed by the 




Two pieces of %-in. machine steei, or 
iron, are bent and formed as indicatcdj 
holes being drilled in the end to fit over 
the cylinder studs. If these studs are of 
sufficient length, no alteration will be 
needed, but it will probably.be found, in 
most cases at least, that the studs will 
be too short and tliat longer ones must 

be provided. 

The movable section of the vise has 
two lugs fitting into corresponding slots 
in the fixed part. The screw Eg made 

from any suitable Lj-in, material, with a 
bent handle and a Vli-ln. nut behind the 

movable jaw. 



"Weathering" Concrete 

All concrete work exposing a large sur- 
face to the air should be kept moist by 
some such protective covering as burlap 
or canvas, to prevent too rapid drying 
through the action of sun and wind. 
The covering should be moistened by 
frequent spr inkling until the concrete has 
attained the desired hardness. 



t[Whcn hardening tools ivith delicate 
cutting edges, heat the large part, and let 
the heat run to the fine' edge. 
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A Hydraulic Rgiief-Valve Repair 



The valve seat in the relief valve of a 

hydraulic pressure pump became worn to 

sudi an extent as to make the valve use- 
less, and Instead of considering its re* 

p luccmcnt 
with a flew 
scat, it was de- 
cided to repair 

it. 

Tltc ftr?t at- 
tempt in this 

direction con- 
sisted in bor- 
ing out a seat 
and pressing 

in a ring with 
a new seat in 
it, as shown in 

Fig, 1. How- 
ever. the ring 
pumped out 
the ft rat time 
the valve tried 
to relieve, and a second and more suc- 
cessful method was tried. A piece of 
double extra- heavy pipe, the same size as 
the vaive connection,, had a long thread 
and seat turned on one end. The thread 
was then turned oft" the end to sucii a 
distance a$ to allow* the cud to come a 

Jiltle above the point of the original seat 
when the pipe had been screwed home, 

as indicated in Fig. 2. This resulted 

in a satisfactory repair, and when the seat 
needs renewing it is only necessary to un- 
screw the pipe, chuck it in a lathe and 
reface it, — Earl Paget t, Cherry vale, Kan. 
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A Cutter for Heavy Wire 




The wire or steel-rod cutter shown in 



the drawing is a “big brother 11 to the 
wire-cutting pliers. A piece of heavy pipe 
and a pipe^ flange form the body of the 
tool, the pipe 
being slotted 
to for ni guides 
for the cutter, 

A piece of 
cold - rolled 

Steel is turned 

down with a 
shoulder to 
make a good 

sliding fit in- --- --- - - fianc-e; 

side the pipe* * 

and is slotted across the end to take tire 



KlA &lAD£ 



cutting blade, which is held in place with a 
flush-head setscrew, so that the blade can 
be removed for sharpening or renewal. 
The spring between the pipe and the 



plunger should be heavy, and have a 
reasonable amount of tension, Before 
screwing the cutter to the bench, a 
piece of round steel is tightly driven into 
the pipe front the bottom, until the end 
of the steel is flush with the hole in the 
pipe through which the stock to be cut 
is inserted. The piece is then sawed off 
flush with the bottom of the tool. 

The finished Cutter may he used ms a 
part of the mechanic's tool kit. or mounted 

permanently on the workbench. Such m 
tool will be found indispensable where a 
targe .amount of heavy wire is to be cut 
into lengths. The tool is operated by in- 
serting the wire th rough the opening and 

striking the top of the pin tiger with a 
hammer. — Elmer Q. Tetaiaff, Milwaukee, 
Wisconsin, 



Coloring Coppcrplatcd Articles 

Through the use of various chemicals, 
coppcrplatcd articles may be so colored 
as to obtain unusual and artistic effects. 
The parts to be treated are prepared for 
(he plating bath by immersion in an acid 
dip. A cyanide plating solution should 
he usetl in preference to an acid electro- 
lyte. particularly if metals such as iron 

Or zinc, which are electropositive with 

respect to copper, are to be plated. Brass 
may be coppcrplatcd with greater ease in 

an acid bath, but the finish will noE com- 
pare favorably with that obtained by the 
slower cyanide process. 

Upon removal from the plating hath, 
the articles to be colored arc immersed 
in a warm solution, composed of 2 oz, 
polysulphidc of sodium to 1 gal, of water. 
The best results are obtained when the 
temperature of this solution is about 90° 
F. increasing the temperature speeds up 
thq coloring process. Tiic articles arc sus- 
pended in this bath until a shade of 
bronze- black is obtained, a pure black be- 
ing ul) tain able 11 desired. 

The colored articles should be thor- 
oughly rinsed in clean water when re- 
moved from the coloring bath, and dried 
in warm sa tv dust. Pleasing effects, similar 
to the finish employed on many articles 
of metal furniture, may be obtained by 

"spotting” the work with felt or cloth 
buffing wheels. In this manner the black 
deposit is buffed off, leaving black spots 
and streaks against a cop per- colored back- 
ground. 

Another good coloring solution is com- 
posed of 6 ost. potassium sulphide and 1 
gal* of water. This also works, best when 
warm. — Kenneth M. Coggcsliall, Webster 
Groves, Mo. 
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A Pantograph for Laying Out Work 



A Homemade Broom-Display Pack 



Sheet-metal work often involves co: 




plicated layouts and developed surfaces, 

and wliere only a few pieces of a certain 
kind are to be cut, it is too expensive to 
have templates made. 

Drawings frequently come from the 
drafting room that have the shape cor- 
rectly laid out, but drawn to ¥2 or 1 £ 
scale. One foreman solved the problem 
of laying out special sheet -metal jobs by 

using a pantograph. Assuring himself 

that the drawing was to scale , the shape 
was transferred to the sheet metal with 
the pantograph. Although the drawing 
was Vla-size, it was possible to enlarge it 
in the correct proportion. The scheme 
worked out sa satisfactorily that a special 
pantograph was developed that is Capable 
Of reproducing and enlarging any size of 
drawings. — Lowell R. Butcher, Colfax, la. 



For 
shops, 



Easily Made Bench Centers 

use in garages and small 
where it is often 



repair 
nqCe&fiRTy to 
swing an armature, shaft, or other part 

between bench 

centers, the 

device shown 
in the draw- 
ing can be 
made from a 
pair of dis- 
carded con- 
necting rods. 

The c o 11- 
nccting rods 
are bolted to 
the bench 
through the 
bearing-cap screw holes, as indicated, and 
the wristpirt ends are provided with cen- 
ters made from round steel rod. 

arc adjustable for 

lances, the sett ing^ being maintained by 

lightening four wristpin bearing holts. — 

Edwin Sehubach, Chicago, Ilk 




centers 



The 

various dis- 



Auxiliary Valve for Blowtorch 

The hand-operated p lumps with which 
gasoline blowtorches arc fitted become 
■■useless after considerable wear. One user 
of such a torch soldered an ordinary 
bicycle-tire valve into the top of the fuel 
reservoir and carried a small tire pump 
in bis tool kit, a few strokes of the pump 
being sufficient to furnish the desired air 
pressure. — Wen, McSotlcy, New York, 
New York, 




Brooms const it ote a line of merchan- 
dise that gives the storekeeper con- 
siderable trouble in displaying so that 
they will be 
compactly 
stocked, yet 
easily removed 
for inspection 
or sate. 

The photo- 
graph illus- 
trates a dis- 
play rack that 
can be made 
by drilling a 
series of holes, 
in the top and 
bottom of an 
or J L 11 a r y 
wooden box. 

Cleats nailed 
across the bot- 
tom prevent 
the broom 
handles from 
d fop ping 
through, mak- 
ing the rack easy to move, and holding 
the broom? upright at all times, while 
allowing them to he withdrawn with ease 
when necessary. — Clias, A. Goddard, Los 
Angeles, Cat. 



Lengthening Storage-Battery Posts 

The adjusting yoke from the steering 
rod of a light automobile is used, without 
alteration, as a mold for lengthening 
storage- battery 
binding posts. The 
threads of the yoke 
are cleaned out 
with gasoline, and 
graphite is applied 
until they are al- 
most Completely 
tilled. The ends of 

the battery posts 
are filed and 
scraped bright, and 
the yoke is screwed 
down on the post 
for a few turns. 

Flux is applied to 
the end of the post, and the yoke Is Filled 
with melted lead. When the lead has 
cooled, the yoke is unscrewed slowly and 
carefully, working it in much the same 

manner as a diestock, to cut threads in 
the extension, that is, one full turn back- 
ward, then a half turn forward. 
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A Cone-Pulley Chuck 



Having several hundred cone pulleys to 
turn, I cast about for a suitable way to 
hold them, as a common lathe chuck 
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A Chvc=1f Specially M&ik fo¥ Esten3aJ-&i3sm4:ter T%ijes« 
idf 0 prr^ 9 a«PdS on Cone FuL'leya: It Is Rapid in 
Attlwi anti Takes a Firm Grip od the. Pulley 

would spring the hist step so badly, that 
many pulleys would have been rejected 
for running out of true, and, even if this 

had nut hindered, the job would has t been 

a slow one, due to the impossibility of 

drawing up the jaws eight enough to take 

a heavy cut, 

I designed and built the chuck shown in 
the drawing, and although three tools 
were used at once and heavy cuts taken, 
not a single pulley slip or move occurred, 
A head was made nut pF a piece pf steel 

and fitted directly to Lhe nose of the lathe 
spindle. The forw ard cud of the head ’was 
slotted for the three jaws, the tongues of 
which slid in these slots,, and drove the 
jaws by their square faces. 

The expander unit was also made from 
a piece oi steel, finished to a nice sliding 
fit in the head ; the taper on the cone end 
was 30 *, included angle, and tEie whole 

piece was case-hardened to prevent ex- 
cessive wear. 

The jaws were each one -sixth of a cir- 
cumference whets split, and only three 
were used, so as to give the gripping 
faces a three -point bold on the job. These 
fates were heavily knurled, a t h roe-cor- 
nered fde being u st*d for the purpose, and 

Hie grooves spaced about Vi in, apart. 

Holes were drilled hi the ends of each 
jaw, to receive the eye of the spiral 



springs, which were used to draw the jaws 
together. When the spring eyes were In- 
serted in these holes, a small pin was 
dropped down through the eye and riv- 
eted Over, 

T3i e bottom of the expander was tapped 
for a 4 i ii . stud, which ran through to 
the rear of the spindle and was drawn up 
tightly by a nut, 

Tlic action id' this chuck is as follows : 
When the stud is relieved of the pressure 
exerted by the out, the expander moves 
forward, and the three jaws contract, re- 
leasing the work. 

After placing a new pulley in the jaws , 
the tightening of the nut on the rear of 
the lathe spindle, pulls the expander hack, 
and throws out the j a vs against the work. 

As will he seen by the dm wing, a block 
holding three tools on each of two of its 
faces, was used to turn the pulleys, one 
set being used for roughing and the other 
for finishing, all three working at a time., 
By using the taper attachment, set at the 
proper angle, the pulleys were crowned in 
the regular way. 

Boring the pulleys was done by using 
the tallstock ; a boring bar with a single 

cutter roughed out the holes, and then a 
reamer was used to mm them, — J. V, 
Romig, Allentown, Fa. 



An Easily Made Indicator 



A. simple test Indicator for use in the 

or on the surface 
the drawing. 

The body is 

made of a piece 
of Vic-im sheet 



lathe, shaper, planer. 

gauge, is shown in 
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steel* nicely 
roll shed, with a 

short piece of 

%-iu, steel riv- 



ImT 



n.in N |isi 



in. 



eted to the. up- 
per end. The 
disk is cut from 
a piece of V^-tn, 
cold-rolled sted 
and is 

thick, 

A piece of a darning 

needle is- forced into a 

small hole drilled in the 
circumference of the 

disk, the needle point 
being 3 in, from the center of the disk 
pivot. The disk carries a small pin, driven 
into its face, off center; a triangular 
shcct-mcta! piece, attached to the contact 

point, bears against this pin, turning the 

disk, and causing the indicator needle 
m o vc over the scale when line 



to 



contact 
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.point is pressed against the surface to he 
gauged. 

The contact point should he of tool 
steel, aud hardened. A light spring, driven 
into a liote drilled, into the periphery of 
tlie disk, keeps the contact point pressed 
out. The disk should turn very easily on 
its pivot, 

A simple way to calibrate the kiatrtt- 
fiaent is to damp it to an angle plate, 
adjust a stop against the contact point so 
that the needle is at zero, then insert the 
leaves of a thickness gauge di fieri n g by 
even thousandths, one by one, between the 
point and stop, marking tin- position of 
the needle point fur each leaf. This marks 
off one side; to mark the other, adjust the 
stop, when all the leaves of the feeler are 
between it and the contact point, to bring 
the needle again to zero. 'Withdraw the 
leaves one by one, marking the indicator 
as before, afterward deepening the lines 
with a draw-cutting tool. 

The instrument may also be calibrated 
with the aid of a large micrometer. 



Protecting Much Used Patterns 

A very interesting idea* for the con- 
servation and protection of much used 

patterns, consists 

in covering the 
parts most likely 
to be damaged 
with thin sheet 
metal, in the man- 
ner shown in the 

drawing. The par- 
ticular pattern 
shown is faced 

with thin sheet 
iron p E a te s * and 

the two core 
prints are made of 
mild sleek 
T h is method 
a tt d s con s 1 d c r ably 

IBWI to the life of the 

pattern without 

greatly increasing its weigh I, the latter 
being one of the main objections to iron 
patterns, — Ernest Schwartz, Brooklyn* 
New York, 




Removing Taper Pins 

_ When 3 taper pin Is placed ill a posi- 
tion where it is hard to drive out, a stand- 
ard thread of suitable size should be cut 
on the large end oi the pin. It is then 
only necessary to screw, a nut onto this 

curl in order to remove the pin. 



Cutting Cam Grooves in the Shaper 

Tli e ton! shown ip th e il lust rat i o- n w a s 
designed for cutting irregular, or cam, 
grooves, in the shaper, and proved very 
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satisfactory an operation. A length of 
1 by 1 lA-in, machine steel was machined 
to take the sliding block shown, a tongue 
on the block fitting into a groove On the 
machine-steel bar, which forms the tool- 
holder. The block is slotted to fit the spe- 
cial screw that holds it to the to tslh older, 
drilled and tapped for a setscrew, for a 
machine screw to hold the bracket, and 
drilled lor a dowel pin; a square hole is 
also cut in the nose for the tool bit. An 
angle bracket is screwed and doweled to 
the side of the block: this bracket car- 
ries the rollers that bear on either side 
of tlae template or guide. 

The guide is a piece of %-in. flat steel, 

farmed to the shape of the groove de- 
sired and mounted, as shown, on another 

piece of fiaE Stock. The work is gripped, 

together with the roller guide, in the 
shaper vise. 

As the rain moves forward, the sliding 
block is forced to move by the rollers 
beating on the guide, tints making the 
tool follow the desired path, A rough- 
mg and a finishing tool are used for each 
groove. The guide, of course, may be 
permanently fastened to the vise jaws,. If 

so desired. 



€ Enamel thinned with benzine May be 
worked very easily, and a$ the benzine 
evaporates, it leaves a very smooth finish. 




POPULAR MECHANICS 



Trap Prevents Clogging of Sewer 



A western city operating a municipal 
garage had considerable trouble an keep- 
ing the sewer that drained the wash rack 
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dear* It was also discovered that the 

city was spending quite a lot of money 
and time in keeping the sewers of other 
public garages free of the mud anti sand 
that was washed from the cars. 

The re suit of the city engineer's investi- 
gation was the designing and installation 
of the trap shown in the drawing, which 
compels attention when the sand in the 
bottom st dpi the water from flowing 
through the vertical cast-iron nipple. The 

trap requires no attention until it gives 

evidence of flooding, which ts sufficient 
indication that it needs, to he cleaned out, 

— Mrs, Ruth D. Shultis, Lansing, Mich. 



A Hand Stud Driver 




Wherever a number of studs of the 
same size are to be driven, the hand- 

operated driver 

shown in the 

dra w E ng wil l h e 

well worth mat- 
ing. 

The body is 
drilled entirely 
through, and is 

tapped far a short 

distance atthe bot- 
tom to take the 

studs to be driven. 
A piece of drill 
rod, cut to the re- 

3 utrcd length, is 

at so that it can 
be held loosely inside the body by a small 



setscrew, as indicated. The top of the 
hotly is slotted to take the cam lover, 
leaving a shoulder for the lever to test 
upon when the stud is being driven. The 
cam lever is made as shown, and. is held 
in place with a pin, upon which it turns, 
while a fixed handle is set into tlie oppo- 
site side of the body. 

In u^e, the driver is threaded onto a 
stud until it tone lies the end of the inter- 
nal rod, the cam lever being horizontal. 
The stud is tlmn driven home iri the 
work. To release the driver and permit 
■t to be backed off the stud, the cam 
lever is raised to the position indicated 

by the dotted lines, which relieves the 
pressure against the stud. 



Testing Wallpaper for Arsenic 




A simple test for arsenic in wallpaper 
is to take some of the coloring matter 
from the suspected paper and 

it In a little ammonia hydroxide. Pour 

olT this solution onto a piece of glass and 
drop into the liquid a crystal of silver 



nitrate. A yellow color around the crys- 
tal will indicate the presence of arsenic. 



An Orlginxl Drill for Sheet Metal 

The drawing shows an original design 
in drills for the particular purpose of 
drilling holes in sheet metal. It is some- 
times dangerous to undertake the drilling 
of very tii in slice E-metal stock with an 

ordinary drill, and 
the hole that re- 
sults is gener- 
ally very ragged, 
rhiji drill will 
make n hole from to 1 in. in diameter, 
each step advancing in size % in. It 
would at first appear that drilling, say 
a 54 -in. hole, with this tool would be a 
slower operation, limn with a drill of that 
size, but this is incorrect, as each succeed- 
ing step removes the same amount of 
metal and permits a quick feed. 

The steps are formed 011 the lathe, anti 
arc backed off or relieved on the bottom 

only, after the flutes have been milled nr 

filed to form the cutting edges. The radii 

of the cutting edges are left as they come 
from tile lathe, thus assuring a smooth 
even hole. To operate the toot for cut- 
ling a hole of a certain diameter, it should 
be fed through the sheet stock until the 
desired size is obtained ; then, if several 
holes of the same size are to be drilled, the 
stop on the drill press should be set for 

the proper depth. 
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Removing Broken Taps 



A lap, broken off in a hole, Is often very 
difficult to remove by ordinary means; 
sometimes, in fact, it pays to throw away 
the part rather than attempt to remove 
the tap. But the oxyacetylene flame 
makes the Job easy. The flame, directed 
against the tap, will often expand it so 

much that the waifs of the hole arq pusher! 

back sufficiently to allow the tap to be 

It it does 



extracted easily when cooled, 
not, it will soften the steel £0 
tap may be easily d tilted out. 



it 

that 



the 



' ' =■ J k 

A Quick-Release Lathe Center 




The drawing shows a device for adjust- 
ing' the tailstock center quickly when 
using smalt arbors When doing dupli- 
cate work, it 

is ■ Custorna ry 

to use two ar- 
bors so that, 
while one is in 
the lathe, the 
work is being 
released from 
the other. 
With a tail- 



stock center of this type t lie adjusting of 
tlw center is greatly simplified* with a con- 
sequent saving of time. 

A sleeve, turned to fit the tailstock spin- 
die, is bored out iq take a sliding center* 
threaded at the rear end for a shoulder 
nut, A hole, drilled at right angles 
through this center, takes a knurled-Jiead 
pin, to which the cam shown is attached, 
A stiff spring over the end of the center, 
between the sleeve and the nut, serves to 
keep the face of Hie cam in contact 
against the sleeve, A small flat should be 
provided on the cam at its highest point, 
to keep Et in place when set, anti to cn-* 
able the operator to feel when the flat is 
in place, and know at once that the center 

is in the proper position, 



Alincment Gauge for billing Machines 

When milling keyways on shafts, squar- 
ing round stock, or performing other 
Operations of a similar character, it is a 
somewhat tedious job to line up the work 
to the path of the cutter. 

The gauge shown in the illustration 
makes this portion of the work very easy 
and quick, 7t consists of a long V-block, 
drilled for the two, shouldered pins that 
support the scale. These pins are fastened 
by means of small pins driven into holes 



drilled through the V-block and the shoo I* 
dcred pins, The supports are slotted near 
the ii upper ends to take a 6- in. steel scale* 




A G^UKf Thai KiLi*vre tht MSding-Machlne Opera- 
tor oC Much TetJky* Work Wlisn Alialue R$un4 

Startle with tine Path oE the. Ciitler 



wh ich is locked in posit ion hy knurled set- 
screws. The bottom of the slots should be 
exactly at right angles to the V-groove, 
The gauge is laid qn the work, and 
moved until the scale touches the cutter 

arbor, the cutter and spacing collars be- 
ing removed. The edge of the scale will 
show how much the work is out of alinc- 
ment ; it is then an easy matter to adjust 
the work so that the scale bears on the 
arbor throughout its length, when the 
work will be in line. 



Speed Indicator for Vertical Shafts 

Where vertical shafts are to be rum at 
a constant speed, as with dynamos and 

water-power apparatus, a simple spec d- 

recording device, using 
the principle of cen- 
trifugal force, can he 

easily made. 

A strip of flat stock 

i£ bent to make a guide 

for the swinging arm, 
and clamped to the 
shaft in the manner 
shown, A weighted 

similarly 

clamped to the shaft* 
in such a manner that 
when the shaft is ro- 
tating at the proper 
speed, the position of 
the weighted arm is 
noted and the place 
conspicuously marked 
on both guide and 
arm. The guide may be temporarily 



arm is 




marked by attaching a 
the arm, 



piece of chalk to 
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Removing Valve-Chest or Cylinder Covers 



Very often, when removing cylinder or 
valve-chest covers, the engineer finds 
that the packing, not having been coated 
with graphite before closing, or in spite 
of this, lias "frozen” the cover to its 
scat. Where proper means of removing 

the cover have 




TOf> 




not been sup- 
plied, the usu- 
al procedu re 

is to drive a 

cinsel tn be- 
tween cover 

and seat, at 
the point B ( 

burring Up the 

edges, and 
running t lie 

risk of break- 
ing a flange. 
To avoid this 

difficulty, four 
of the bolt 



P 



holes in the cover, spaced cqiiklistanth-p 

can he drilled or ruatiiud out a ill Lie larger 

and tapped to take setscrews, a 3 shown in 
tht Upper fig-urc, the screws having pilots, 
as shown at A, By screwing flown on the 
setscrews its turn, a little at a time, the 
cover will be forced off. It 



ts w 




m 



any cover where such MCatlS are not pro- 
vided, to drill four holes, spaced equally 
around the covet., and tap them for per- 
manent setscrews; as shown in the lower 

The oceratiou of 




drawing. The Operation at raising 
cover is similar to that first described. Tf 



the 



setscrews are left in me cover, 
sure to back them out enough to clear 
the sen'll when the cover is replaced. 
James E, Noble, Portsmouth, Out. 
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Fastening Homemade Pulleys to Shafts 




The accompanying drawing shows a 

v c rj F satisfactory method of fastening 
homemade wooden pulleys to shafts. 
This fastenin 

can be used r shaft setsorew 

with pulleys 
and shafts of 
almost any 
size, and if 
properly made 

will transmit 

plenty c f 
power. Two 
nuts, Just 
large enough 
to slip over 

the shaft, are fitted with setscrews 

through one side. One of these nuts is 

placed on each side of the pulley, as 



ANGLE 



shown. Two pieces of angle iron, or 
hardwood blocks, arc bolted to cue side 
of the pulley, so as to bear against the 

nut, If a great amount of power is to 

he transmitted, irons can be bolted to 
both sides, so that both setscrews will 
carry the load. If the hole in the pulley 
is not a close fit on the shaft, a piece of 

sheet iron, with a hole of the proper size, 

should first be firmly screwed to each side 

of it. or the pulley should be bushed.— 

Chat. Albert, Chicago, III. 



Storing Lumber to Prevent Decay 

Serious losses from decay in wooden 
structures may be due to the fact that 
the timbers used were infected with wood- 

destroying fungi while in storage. These 
losses can be greatly reduced by keep- 
ing lumber-storage yards in a sanitary 
condition. 

Strong efforts should be made to store 
the product on well-drained ground,, re- 
inovcd from the possible dangers of floods, 
high tides, and standing water. 

All rotting debris about the yards 
should be collected and burned, no mat- 
ter whether it is decayed foundation and 
tramway timbers, or stored lumber that 
has become Infected, In the ease of 
yards already filled to a considerable 
depth with sawdust, and other woody 
waste, the situation can be improved by 

a heavy surfacing of soil, slag, or similar 
material. Weeds should he cut Away from 
the piles to allow good ventilation. 

More attention should be given to the 
foundations of lumber piles, in order to 
insure freedom from decay and better 
ventilation beneath tlt-e stacks. Solid 
foundations should never be used. In 
humid regions, the stock should not be 
piled less than 1ft or 2 \ in, from the 
ground. Wood blocking used in direct 

Contact with the ground should be pro- 
tected by the application of creosote or 
similar preserving oils, or else replaced 
with concrete, brick, or other durable ma- 
terials. Treated skid timbers would also 

be highly advantageous. 

Foundations should be built so that 
the piles will slope approximately 1 in. 
to every foot of length. 

In most regions lumber should not be 
close-piled in the open, but should be 

“stuck” TV ith crosscra, at least I in, thick. 

Lateral spacing; is also very desirable. 
Roofing or cover boards on the piles 
should not be neglected, and should ex- 
tend several inches beyond the front and 

back, 

Instead of throwing the "stickers” 
about on the ground to become infected, 
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they should he handled carefully when 
not in use, piled cut sound f cumulation 6, . 

and kept as dry as possible. If pine, sat- 
crated with resin, or the heart wood of 
such durable species as white oak or red 
gum is employed, the danger o£ infection 
will be greatly decreased. 

Should fungous outbreaks occur in 
storage sheds, not constructed to meet 
sanitary needs, the infected foundation 
timbers should all he torn out and re- 
placed with wood soaked in an antiseptic 
solution, or by concrete or brick. In all 
cases, the lumber should be kept well off 

rile ground, and the soil and timber imme- 
diately adjoining the infected area should 

he sprinkled or painted with an anti- 
septic solution of a water-soluble salt such 
as sodium fluoride, mercuric chloride, 
zinc chloride, or topper sulphate. 



A Simple Adjustable Bench Stop 



A simple stop for the 
cabinetmaker’s bench. 



carpenters or 
and one that is 

made o f 



HAROwOQD 

tuOCK 



easily adjustable for height. Is 
simple materials, and set into the edge of 
the bench as indicated in the drawing, 

A cavity, 

by 3 in,, 

and as long as 
desirable, 



15 

cut in the 

bench. After 
smoothing 
and squaring 
the sides* fit a 
block into the 
recess as 
snugly as pos- 
sible, while al- 
lowing enough room for it to be raised or 
lowered easily. Drill and countersink four 
holes, one in each corner of the block, to 
take ordinary wood screws, about in, 
longer than the thickness of the block* 
and, on the underside of the block, coun- 
terhorc the holes to fit short stiff springs. 
Insert the screws and equip each with a 
springy so that a constant upward pres- 
sure will be obtained at anv adjustment of 




IRON 



the screws. 




ould be made 



The block 

of hardwood, and if, after considerable 
use, the cavity becomes worn, it can be 
faced with a piece of sheet metal. 



CA good putty to fill cracks in wallboard 
is made from paper, boiled to a pulp, with 
whiting added to make a stiff paste, and 
enough glue to make the mass firm. This 
will not shrink, and paper pasted over it 
will not crack. 



Seed Bed Heated by Electric Damp 



Professional and amateur gardeners, en- 
deavoring to raise plants of various kinds 
from seed* frequently meet with disap- 




An Electric Pirns. Grcmntr Which Furnlihfi the N «,-{&- 
“Y Warmth to Sail through a, 7 5-Wn.O. Lam- 



Under Jieaih the Compart 

Bre y-riravdu 



fin 
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pointing results. In most instances plant 
growth depends largely upon a warm soil, 
and under usual conditions this warmth 
is generally lacking. Also, "bottom heat/’ 
as it is known among the professionals, 
is an absolute requirement in getting some 
seeds properly started. 

The drawing shows how an electric 
lamp can be made to furnish the desired 
heat to the soil in which the seeds are 
planted. As wit] be seen, the box is di- 
vided ]jy a ftiin horizontal partition into 
compartments of equal depth, the upper 
part containing the soil. The lower sec- 
tion is lined on the sides and bottom, but 
not on the top, with asbestos paper, and 
an opening is provided at one end for the 
insertion of a 75-watt bulb* A ther- 
mometer* to enable the gardener to con- 
trol the temperature, is inserted about 2 
in. into the earth just above the lamp. 

To keep the ground in a nice, warm 
condition, making for idea] growth of the 
plants, the lamp is turned on from 30 to 

4-> minutes in the morning and evening, 

allowing the temperature to run up to 
About -35° and then shutting off the cur- 
rent. — Richard Newbecker, To na wan da, 

New York. 



Wire Cable on Auto Meets Emergencies 
Two 6-it, lengths of wire cable, pro* 

vided with a heavy hook, or harness snap* 

at each end, can be stowed under the seat 
or in the tool box, and make useful trav- 
eling Companions. They may be hooked 

together to make a towline; wrapped 
around the tires for skid chains, or used 
for attaching luggage to the car, to men- 
tion only a few purposes they will serve, 
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Touring Body Makes Delivery Truck 



MECHANICS 



With a few simple alterations, an old 

touring-car body can be converted into a 
serviceable delivery car for the merchant 
or gardener. 

Tlie, alterations consist mainly in the 
addition of substantial top supports and 
a wire -mesh screen around the sides and 
rear. The seats are removed and the floor 
made even, and, if the gas tank is inside 
the car, a rectangular box is made to fit 
closely over it. The driver's seal consists 
nf a single cushion at one side of the 
box, to which a hinged back is attached* 
Four pieces of %,-in. pipe are used for 
supporting the top. the ends of the pipes 
being flattened and bolted to the body. 
The original top, if it is in good condi- 
tion, can be used ; it is strengthened at 
the sides and rear with l by 3 -in. strips, 
to which the top bows and the pipe sup- 
ports are bolted. After the wire screen 




A CDnver.Lftr.t Method of Convercin^ a Touring Car into a D-sliv^ry Tfucle, 

Simple; ^nd Generally Available Material being Used 



has been applied, the edges arc concealed 
under a strip of wooden molding; the car 
is given a coat of paint, and the owner’s 
name and business is painted on both 
sides and rear of the body. 



A Good Bronzing Mixture 

A mixture that will not change the color 
of bronze is made from equal parts of 
amyl acetate ( banana liquid), acetone, 
and benzine, with just enough pyroxyline 
dissolved in the medium to givc_ it the 
proper body, When dsing, shake it occa- 
sionally, to keep the bronze powder in 
suspension. The thin co at of pyroxyline 
left when the remain Eng liquids have 
evaporated will protect the bronze from 
the air. This is a good mixture for use 
on outside work, nr where the ordinary 
bronze mixture rapidly loses its color and 
lustre. 



Making Rubber Packing Steam-Tight 

To make rubber packing steam or air- 
tight, brush it over with a solution of 
powdered resin in 10 timc3 its weight of 
ammonia. This mixture, when first made, 
is unfit for use, but in three or four 
weeks it readily adheres to rubber as well 
as to metal or wood, and becomes abso- 
lutely impervious to liquids. 



Making Glued Joints 

tm 

Whether a hide-glue joint will be 
weakened or strengthened by heating the 
wood before gluing depends on the size 
of the joint. It is assumed, of course, 
that the work is being done in a warm, 
draft-free glue room, and that the wood 
itself is at room temperature. Under 
these conditions, if the joint to be made 
is of small area, heating the wood is un- 
necessary', In fact it may be detrimental* 

for the warmth of the 
wood will keep the glue 
thin; and, when pressure 
h applied, loo much glue 
may squeeze out, leaving 
a "starved” joint. It is 
very easy to apply too 
much pressure to a small 
a rea. 

In pints 

of large size, several 
inches each way, heating 

the wood before gluing 

is of distinct advantage. 
Many experiments have 
proved that, when the 
wood in large-joint work 
IS not heated, the joints 
develop full strength only in spots. 

Uniform high strength in joints of large 
size may be secured by heating the wood 
in a hot box for 30 or 15 minutes at 120 to 
ISO 0 F, just lie fore gluing. The heat from 
the wood keeps the glue from chilling, 
so that it remains liquid until pressure is 
applied, 

ft should be remembered that heating 

the wood retards the setting of the glue 

to some extent. In heavy woods, from 
which the heat escapes slowly, this re- 
tarding effect is more marked than in 
lighter woods. 

f[Wood has a tensile strength, parallel to 
the grain, up to 20 times as great as 
across it, and an elasticity 15 to 30 times 
as great, according to Forest Products 
Laboratory tests. The shearing strength, 
however, is very much smaller parallel to 
the grain. 
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Motor- Wheel Drive for Rowboat 

By L. B. ROBB] MS 
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from eiar Biifeiu af Inf&rjiuitloJL — Edixsr. 



A REAL power Boat is within the reach 
“ ami means or any owner of a motor 

wheel; ah that id needed [s an ordinary 

rowboat and some plumbers' fittings. 

As shown 10 Figs. 1 and 2, the motor 
wheel is located so that its center is a 
little to one side of the center Sine of 
the boat, in iront of the midship seat and 
slightly below it. The first requisite will 
be the motor-wheel bracket, and its con- 



on the mo tor- wheel disk, This triangular 
piece is made from sheet metal, with 

holes, [Sri] Led in each arm for attachment 

to the motor wheel, Holes, to corre- 
spond with those In the triangle, must be 
drilled in the motor-wheel disk, and the 
triangle hotted to it. The shaft should 
line up exactly with the center of the 
motor wheel, otherwise it will whip badly, 
to the detriment of flic motor. Two flat- 
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The Location of the Motofr Wheel F-frWtr Plant Hid 
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from flat iron, will be readily 

reference to the detail 
Measurements for this 



struct] on, 
understood by 
drawing, Fig. 3. 
bracket should be such that the hole for 
t Ea c motor- wheel connection will bring 

the center of the wheel to One side of 

the boat’s center, as shown in the plan, 

1. Tli is bracket is bolted to the 



Fig. 

starboard side of the boat, as in Fig, 3, 
The shaft is made of two lengths od 
galvanized -iron pipe. These two 
sections are joined by a coupling made 
of pipe flanges screwed 'tb tiie ends of 
the pipes, and then bolted together. Holes 
are drilled through the flanges and pipes, 
and metal pins arc inserted to prevent 
their unscrewing. The^ forward end of 
the shaft, detailed in Fig. 4, is provided 
with a similar pipe flange, which Is at- 
tached to a triangular piece, or spider, 



Ai} FI..AT IRQU 



^SWCET 
* iftOn 



DETAIL OF MOTOR 

bracket 



■- Tin uraAl 



METW>So Of ATT.AiiH.hfc3 
£H*TT T^MDIDB WHEEL 



Ffd. 4 



>/_ PIPE 



I PIPE. CAP 



I ■ 1»UJT HDJ^.IWi 



3TEBM flf> FI H G »■; 



&HAFT 



SE.*-T B-CAE1N03 
FlO. S DT Ah iNfifn 



method of 

fm. 0 



Figure* 3 Co- € Illustrate in Detail the Mo^or-WhetS 

iKv KtrtliCnJ oE Attaching the SbnJi io itiC 
Mduw wlbEtl ; ( Stern and Seat DeariiiEs, and tlu 

Mctlied el! P-flSbJftg, lit the Older Named 



942 













sm 



POPULAR MECHANICS 



iron bearings,, shown in Fig. 5, arc pro- 
vided for attaching' the shaft to the under- 
side nf the seat and to (he side of the 
keel, respectively. The location of these 
bearings i-H indicated in Fig. 2. The in- 
side of both hearings, and the bearing 
surfaces of the shaft, should he smoothed 
and polish ed, and. kept well oiled 
The rear section of 





must 



pass through a shaft Cog, which is merely 
a wedge-shaped piece of wood. This 



piece should hu bored out to receive -a 

pipe housing, or lining, ot 1-in. pipe. If 

the housing is brought iar enough inside 

the boat, no water will enter through it, 
hut it may be packed by providing the 

simple stuffing box shown in detail in Fig, 

6. Openings Lhat leak water are calked 
with strips of rag, soaked in white lead. 

As tilt motor operates at a fairlv h igh 

rate of speed, the propeller should not 

have too much pitch. 



Ruling Paper hy Hand 






A filing card, ot other form, may be 
ruled at a singie stroke by using the simple 
holder shown in the illustration. Two 
pieces of wood arc grooved to take the 

pencils, the 

number of 
grooves and 

pending upon 

the number of 

lines desired. 
The pencils 
are inserted 

between, flic 
strips and 

firmly clamped 
by means of 

small bolts. A 

makeshift 
method is to 
take two rub- 
ber hands, the 

same width as 

the wooden 

strips, stretch 
one over each 



strip, theta place the strips togetlier and 
snap a third rubber band over both. The 
pencils art held hy the fricLion of the 
rubber. The first method, however* is 
preferable, as the pencils are held in a 
more rigid manner. 



Using Small Shot for Large Game 

When large game is likely to be encoun- 
tered and nothing more than the usual 
shotgun charge of small shot is at hand, 
the problem may be solved hy removing 

the outer paper wad from the cartridge 
and pouring melted tallow over tbe shot, 
after which the wad is replaced and the 
shell crimped. When the cartridge is 
discharged, the whole body of shot will be 
held together until it strikes the object 
aimed at. This method is practical also 
for killing beeves nn the farm.'—G. G. 
MeVieker, North Bend, Neb. 



Pressing Clothes Properly 

Blue serge and similar hard- fin! shed 
fabrics, when pressed at home, often show 

shiny spots a ltd streaks over the seams 
and pockets due to the Fact that the 
presser is possessed with the idea that the 
garment must be ironed until dry. 

Of course the nature of the fabric must 
be taken into consideration/ hut ordi- 
narily a neat job may be obtained by re- 
moving the iron and lifting tlie pressing 
Cloth while the garment is still steaming. 
This allows the rising steam to lift the 
ii ap of tbe fabric, and, besides eliminat- 
ing shiny spots, imparts an appearance of 
freshness to the suit which can be 
obtained In no other way, — G. 13. Hen- 
drickson, Argyle, Wis, 



Lawn Receptacle for Refuse 



private grounds 

can he 




For use iii parks and 
an appropriate trash 
made from sections of a hollow log. The 
interior of the 
log is cleaned 
out and the 

bottom 

Squared off to 
stand upright, 
cn closed 
with 1-in. 





A wire 
basket is made 





to fit the cav- 

the log by rolling a 

form a cylinder of the proper 



iiy in 
doth to 



strip of wire 



dimensions, overlapping the edges a few 
inches, and fastening them together with 

a wire bottom h attached in the 



w ire 



same way. The log ilHclf will usually be 
heavy enough to remain firmly in posi- 
tion, white the light, though strong, wire 
basket makes emptying an easy matter. 
The bark should he left on the log to add 
to its appearance; it nay be kept from 

falling O-rf by tacking with fiat-head nails. 

C L. Meller, Fargo, N, Dak, 
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Reclaiming Tennis Bath 

■ 

With the opening of Lbe tennis season, 
the problem of furnishing balls confronts 
the players, Players and dealer s always 
have a nil m her of "dead" balls on hand 
which cats be reclaimed at a very small 
cost. They are made 4i l[vc” again in much 
the same manner that a punctured bicycle 

tire is repaired. 

An old hypodermic syringe and needle, 
which can usually be obtained from a doc- 
tor for the asking, a tube of tire filler, 
and a bicycle pump constitute the neces- 
sary equipment for restoring the balls to 
usefulness. 

Simply fill the hypodermic syringe with 
the tire -filler com found, til 



compound, then puncture 
the ball casing with the needle, and squirt 
the compound into the hollow interior. 
All the halls can be treated before passing 
to the next operation and, in fact, it is 
desirable that the compound should be al- 
lowed to harden slightly. 

The p lit cm 5 h removed from the hypo- 
dermic. syringe, and the barrel is connected 

to file bicycle pump by means oF rubber 

tubing; the needle is again inserted into 
the ball, and on operating the pump, the 
ball is in Hated to any desired pressure. 
On withdrawing the needle the puncture- 
proof compound fills up the minute 
needle hole, and holds the pressure inside 
the ball. The fluid is allowed to harden, 
after which the ball is ready for use. 
Hale Little, Oak Park, III, 



An Improvised Heater 

A very satisfactory healer for taking 
the early-morning chill from the kitchen 

be made 



can 

from 



old 



an 

can. A me- 
dium - sized 

C,in is selected, 

punched with 

holes, and in- 
verted over 
□ n c of the 

burners of the 
gas stove, or 
hot pi ate, A 
small room 
can be wa rm ed 
very r quickly 
by a heater of 

this sort. — Gdett Liljegreti Fern,. South 
Pasadena, California. 




CW hen preheating a large casting 
welding, always use a soaking heat. 



for 



An Inexpensive Lighting Fixture 

Wishing to replace an inefficient dining- 

electrolier with 



room 
economical 



of current 



something 
and 



more 

better in 




An Attractive nnri Eaiily 
frlAile Fixture Dc-Hl^pedl 

to Ht'pliLce a Crude -fiad 
I n e 15 ca e nt EHzimR-KaaiD 

LL^trtjlier : Long Screws 
fire tlHEd in the Globe 
K-oFlcr mi Tltat the Shade 
¥■1 fiime fts&y Rest up-on 
Tins pits the Sliace is Thus 
EasLLy id While 

CIcB-ui rig s.1 Lc; Gl^hc 









appearance, the attractive and inexpensive 
fixture shown 3ti the p holographs was 
devised. 

An artistic silk shade was made over a 
wire frame, and a globe holder was at- 
tached to the lamp socket to support the 

shade. It may be found necessary in 

Slime cases to retap the screw holes and 
insert longer and larger screws, so that 
the wire shade frame will rest upon the 
projecting ends, 

TSie old fixture 
the new 




was taken down, 
one, which is suspended from a 
brass fixture chain, was put up in its 

place SO that tEie lower edge of the fringe 

would be about 16 in. above the table, 

75-watt 



A 
found 



ni £r Ogen -fi I lc d 




lamp will be 

to produce the most satisfactory 
L, H, ■Ge-orger, JvUlialn, N, Y, 



Cleaning Old Paintbrushes 

Many amateur painters and others ac- 
cumulate a number of brushes that have 

become hard because the water or tur- 
pentine in which they were set away has 
evaporated. 

Soaking in benzine or gasoline gives 
but poor re soils, but the brushes may 
be restored to good condition by soaking 
iur a few hours in paint remover, then 
scraping off the surface paint, and finally 
washing out with warm water and soap. 

This will not hurt the brushes and will 

remove all paint. 





I? y Donald TflacJdty 



Part II 



Pedestals and Bird Baths 



T 



HE methods of making wooden forms 
described in Parc L and illustrated 



also be used in 



MOU>INQ. 



in 

in Figs. I and 2 t may 
making the vase and, pedestal! shown in 

Fig. 7. 

The forms for the top of the pedestal, 
or capital, and for the base, may be built 
up of molding sections, as shown; these 
moldings can be procured from ary dealer 
in mill work; some forms of cap molding 
or plate-rail molding come an the shapes 
illustrated; if these arc not easily obtain- 
able, the form 
may be built Up 

■of simple sec- 
tions; half’ 

round molding, 

tapered and 
nailed to the 
sides of the 
pedestal - body 
form, will form 
tiie grooves. 

The pedestal, 
base, and vase 

arc preferahl 

reinforced wit 
wire mesh, and 
tlie pedestal 
may, by using a 
tapered wooden 
core, be cast 
h ol i o w, thus 



a template working on the edge of a box, 

A square bottomless box, of the de- 
sired stae, is placed upon the foundation 
board; a template is cuL from galvanized 

sheet iron, to the proper shape, and 
fastened to a wooden guide, as indicated. 
After the cement has been placed in the 
box, the template is moved along each 
side in turn, the material scraped off being 
carefully removed. This method may, of 
course, be applied also to the making of 
the caps and base in Fig, 7, 

A s i m pie 
method of plac- 

the 





sng 

estate 
1 a v 



ped- 

the 



i n- 



on 

n i £ 

dtcated at E, 
Fig, S. A hole 
is cored in the 
base of the ped- 

when 



cstal ; 
is set 



Lt 



tLon, 
d rive n 



in posi- 

a post, 
into the 

ground and a 

neat fit in the 
ped e s-tal h ole, 
will hold the 
unit firmly in 
place. 

The sundials 

n sed W it h th C 



Wo-oden M-nldn far Peilcsstars and Vasen may fa* Biuff Up 

lining Cap McJdLnK or Simple MoLdingj, its Shawn 

This Tllustracsnn 



saving material. 

The w hole 

piece may be 
cast as a unit, 
if desired, hut if the tap, base* and ped- 
estal are cast separately, they should be 
formed as shown in Fig, ti; this mates the 
unit much more solid than if the ends 
were merely left flat. 

A number of designs for sundial ped- 
estals and bird fountains are shown 



by 



pedestals 
r rated 



11 Ins- 



w- 



ept 



in 



S and 10. The bases and 



Figs, 

capitals arc cast in wooden 
made as shown in Fig, 11, by means 



square 
molds., or 

of 



a re n ot 

usually fastened 

in place, their 

being sufficient to hold them in 

position, but for light dials, or where a 
permanent fastening is desired, four small 

holes may he matte in the Cap by insert- 
ing shellacked and oiled plugs into the 
soil concrete. Tire dial is then mounted 
as suggested in Fig. 9, the holes being 

filled with neat cement. 

Little need be said about the bird bath 
and fountains shown in Figs. 10 and 12, 



U* 








■ ■ 
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except that the fountain in Fig 1 , ID r±nfj 
the pedestals of big. 12 should be made 
by the method shown, in Fig. 3, Part I, 

while the small bird, hath, the top of the 

tabte, and basin of the fountain in big, 
12, can best he made by tlie fixed -tem- 
plate method illustrated in Fig. 5 , Fart I. 

Where a vase, pedestal, bird hath, or 
any similar article in already at hand, anti 
it is desired to duplicate it, the best 
method, if the design is siot too elaborate 
and lias no undercut portions, h to make 
a piaster mold. 

The making of plaster molds for elab- 
orate pieces demands a great deal of ex^ 
perience. Wq vvill/llieretore, choose only 
such designs as ersn easily be made by the 
amateur, commencing with a simple rec- 
tangular vase. 

The vase shown in F% r 13 can be made 

lit a WOOdcn mold f in fact, it would be 

advisable to make it this way, but at is 

COitvenicnt for 11 lust ration, and as a simple 

exercise for the beginner. 

The materials needed are: fine casting 
plaster, moist modeling clay, sLeantij a 



good heavy-bodied oil, such as lard oil, 

some loosely woven burlap, and. orange- 
sheUac varnish. 

Sheline the vase, inside and out, two Of 
three coats, oenniltiiis? each coat to 



then 



coi> 




eoats, permitting 
harden before applying the next. 

set the vase nn the foundation hoard, 

Build up, cm diagonally opposite 
ners, with the modeling clay, ns shown, 

ng oEie face of each wall straight. 

Dissolve some stearin in kerosene, and 

■ 

apply a thin coat to the vase faces;; coat 

the clay walls and fern nidation boards with 

the oil, linen mix up the plaster. This 
should be mixed by firfct filling a wide 
basin with water, then taking up the plas- 
ter ui double handfuls and sifting be- 
tween the fing-ers into the water,. Some 

judgment as to the amount mixed and 

the proper consistency Eg necws&ryj 1 1 
cups of plaster to 7 C Up £ of water iiSi 

about the rig jit proportion. Build the 

plaster onto the vase, as shown in the 

plan, and allow it to harden. When it 
has hardened, remove the clay and scrape 
two holeSp about \4 in. deep and % in, in 




HOLE. FOW 
IjKJLl A NUT 



HOLE FOR. 



METHOD OF FASTENING 

SUNDIAL TO Plini;STAl_ 



D.1H& FOUNTAIN 1 
rJ4EWHT, aE'" 



HEIGHT OF PEDESTAL: ft, 4 

_ ri<s.a 



FOUNDATION 80ARPQ. 



FORM FILL LI- WITH 



CILPlBt 



.V.NRON 



EimO FOUNTAIN 
NEaQHT 



TABLE 
HEIGHT SO 



FOPJMINfl 
THE BA-j! 



V*r3oua UcBlffiis tar Sundlid Pedeitids.. Bird E&ihl* and Foucintris flrc Shown Jn Fijurcn 6, |&, and It, FIeufa 
9 IIJllttE&tAfl a. KcLh/jd dE FasLaunE Sundkfila to FedcaWls; Filial g I L. M otrl Eases by the TesnpUie MclT.odi 
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diameter, on each end face of the half 
mold. These arc known as "ji aggies, M or 
IH joggle holes,” and when the other half 




Fib,J3 ONE- HALF OF MOLD CASE 



— * ■■■ ■ J — 1 -L .. . 

Tlw Malirj a§ a Simple Plaster Mold Eor .1 S«- 
taffulii Vase : This In- a Gec4 Ewdi* 

far the Amateur Worker 

of tfic mold is oastj small prqjectitiiiS fat 

into the holes, thus locating the halves 
accurately. 

Shellac and oil the exposed edges of 
the half case, and then plaster on over 
the remaining sides of the vase, to form 
the other half of the mold. Coat the in* 
side of the vase with stearin and fill with 

plaster, then lay a strip of wood. With a 

wood screw in the center, across the cen- 
ter pf the vase, sinking the screw down 
into the soft ptaster, This will form the 
Core of the mold. The core may, if de- 



sired, be made of wood, well shellacked. 
When choosing designs to copy, it h well 
to pick one having the interior well 

tapered, so that the core may he made ail 

one piece. If the plaster mold is to be 
used for many pieces., it. should he rein- 
forced with burlap. This is cut into two 
lengths, each a little shorter than the 
length of two sides of the vase, and some- 
what narrower than its height. 

When the plaster is applied to the vase, 
to about half the thickness of the ease, 
one of the lengths of burlap is dipped into 

the plaster and applied to* the case- the 

remaining portion of tlie plaster is then 
applied over the burlap to the proper 
thickness. This strengthens the case con- 
siderably. 

When the core and casing have hard- 
ened, give them two coats of shellac, then 
a tight coat of stearin, and assemble them 
on the foundation boards. The two 
halves of the mold may be held hy Hip- 
ping strips of burlap in a thin plaster 

mixture and pasting them over the cor- 
ners of the case. These, when hard, will 

hold the case firmly. Suspend the core 

in the center of the case, by means of the 
wood strip, and pour in the concrete. 
When this has hardened, remove the bur- 
lap strips, pull out the core, and with- 
draw the Case carefully. Caver the vase 
with wet cloths for two days, then place 
it in a tub, and keep it covered with 
water for severat days. 

Further instructions in making plaster 

molds will he given in the next install- 
ment. 



Packing Fragile Goods in Straw 

A Japanese method of packing fragile 
porcelain, and similar articles unaffected 
by moisture, involves the use of wet hay, 

or straw. 

Long-strand Straw IS soaked overnight 
so that it will be soft and pliable. The 
strands are wrapped around each piece 
closely and tightly, the smaller pieces be- 
ing gone over twice, and the larger ones 
three times in the same manner. Then 
the straw -wrapped articles are packed in 
boxes, or barrels, and the interstices are 
tightly stuffed with the same material — 
Mrs. Clias, C. Neale, South Minneapolis, 
Minnesota. 



Rust stains on glass may be removed by 
rubbing with a rag dipped in a solution of 
seven parts muriatic acid in '3G parts- water, 
to which a few drops of iodine have been 
added. Finally polish with a soft dry cloth. 



A Feather Airplane Dart 

Four feathers, a nail, and some string 
are alt the materials needed for making 

a glider that 
will fly grace- 
fully through 
the air for 

considerable 
distances. 

The feathers 
arc cut and 
fitted together 
as shown in 
the drawing, 
the nail being 
placed horizontally in front of the wings, 
to keep the glider "trimmed.” 

The feather dart is shot in the same 
manner as a paper dart, and as the feath- 
ers are stronger, it will last much longer 
than the paper article.— J, E. Loitckl, 
Cleveland, Gliio. 
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Rejuvenating Old Floor Rugs 



A Simple Canoe Awning 



When the floor rug has become so 
much worn as to show holes, or other 
signs of decreasing usefulness, it may have 
its life lengthened by a simple process. 
Turn the rug upside down, and, after sew- 
ing or gluing pieces of burlap over any 
holes or thin spots, make a paste of com- 
mon gloss starch, thinned to the con- 
sistency of paint, and thoroughly saturate 
the upper surface of the rug, brushing it 
smooth and even. When the starch has 
dried thoroughly, a]] ply a ground coat of 
any good floor-graining Tarnish, and when 
this has hardened, the second, or grain- 
ing, coat is applied, followed, when dry', 
with a coat q£ floor varnish. 



little 



Handy Spools for Coil Winding 

A good substantial spool is the first 
step in winding any coil for an electro- 
magnet, if it is to be prevented from col- 
lapsing or H loosening up" 

Get a piece of brass tubing a 
longer than the finished cod is to be; 
thin brass tubing is best, but if it cannot 
be had it is entirely possible to make one 

from a piece 
of sheet brass. 
The joint need 
not be s o I- 
de re d, a l - 
though this is 

advisable. 

The ends of 
the tube are 
slotted for a 
short distance 
with a hack- 
saw, as shown 

in the draw- 
ing, tn form 
lips which are 
bent over the coil ends and serve to hold 
them securely in place. The coil ends 
arc preferably made of fiber in the form 
of washers, with the hole at the center 
just large enough to slip over the ends 
of the tube. The Kps are bent over at 
right angles, and care should be taken to 
see that the ends are perpendicular, as 
failure in this respect is sure to make it 
difficult to wind the coil evenly. 

Several layers of paper arc glued or 

around the core, shellacked, and 







viit 




allowed to become thoroughly dry before 

starting the winding, and the cod, when 

wound, should also be wrapped with one 
or two layers of shellacked paper to pro- 
tect the wireg from injury. — Curtis Rals- 
ton. Springfield, Ohio 



Canoeists arc familiar with the disad- 
vantages of their craft in the lack of pro- 
tection from the burning effects of the 




A Neat A/wnja^ (or the C antic Adds- Greatly Va the 
Pleasures nf Surh a Boat, This Awninj* tan be 
3- towed Away Compactlv and Set Up in a b'trwf- 

Minutes 



sun. However* a very neat and effective 
protection is afforded by an awning of 
the type shown in the drawin 

The awning consists of live pieces* 
the canvas awning and four removable up’ 

Naturally, no dimensions can be 

the awning being made according 

The 




rights, 

given, 

to the length and width of the canoe, 
uprights are made of 1-in. square material, 
rounded at both ends to fit into ^-iru 
holes in the thwarts, or gunwales, and 
into the stretcher across the top. If it is 
not desired to drill holes in the canoe to 
hold the awning Supports, there arc vari- 
ous types of sockets that can be bought 

The canvas awning strip 

inserted through a hem 
at eacli end, and a light rope is tied to the 



or easily' made, 
has a stretcher 



as in 




awning, 

are in position, 
across them, and 
are made fast 



. After the uprights 
the awning is stretched 
the 



ends of the ropes 
through conveniently 
located screweyes. An awning of this, or 

any Other type, positively should not be 
used in waters w'herc 

wind exists— H. E. 



New Jersey. 



danger of sudden 

Mende, Iridngtoii r 



Removing Enamel Insulation 

Amateur electricians have their troubles 

winding coils with enamel-coated wire, 
particularly with the finer sizes, as it is 
very difficult to scrape off the insulation 
without breaking the wire. By passing 
the wire through the flame of a gas burner 
several times, the enamel will be melted, 
and will drop off. — Paul X. Schmidt, Me no, 
Oklahoma. 
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Smoking Out Underground Animals 

A woodchuck or otEaer borrowing ani- 
mal cannot remain long underground if 

the device shown in the drawing is used. 




''Snrniinjj Diit" Woodchucka, t?sbbpn, and Other 
Burruvrisi^E Anifulft If Greatly Simplified b-y 
tiling an ApkdJhriifi See Smoker 



A funnel -shaped cardboard cone, about 1 
in. in diameter at the small end and large 
enough to cover the opening of the bur- 
row at the other, is connected to a bee- 
keep ers* smoker by an S or 10-in. length of 
garden hose. The smoker is filled with 
rags and lighted, the large end of the cone 
being placed over the hole and a wet 
gunny sack packed around the cotie and 
hole. With the rags burning and mak- 
ing a good smudge, the bellows of the 
smoker ts worked, to drive the smoke 
down into the burrow. A little of this 
treatment will speedily bring any animal 
out of his ''emergency” entrance, dazed 
and stifled. — Truman R. Hart, Ashtabula, 
Ohio. 



Growing Large Grapes 

By making use of a method not widely 
known, iruits of large size can be obtained 
from trees and vines. The idea is based 
On certain characteristics of the sap flow 
in the plants. The sap that contains 
the plant nourishment goes up in the 
outer cells of the sap wood; it descends 
late in the season, not through the same 
cells but through the large so-called sieve 
cells of the inner bark. 

A prize -winning bunch of grapes was 
produced by an application of this knowl- 
edge in the following manner r The 
grower first selected a perfect bunch of 

grapes growing from a good, strong carte; 

next, he cut off all bunches above St on 
the same canc, and just below the selected 
cluster the cane was girdled, the bark be- 
ing removed in a band about 1 in, wide. 



A paper bag was then pinned over the 
bunch. 

When the sap started back along the 
Cartes to the roots* it would be richly 

laden with the starch manufactured by 
the leaves. Ordinarily this nourishment 
would go largely to tile roots, there to be 
stored. In this case, however, the ring of 
bark that was removed acted as a dam, 

bcyOrtd which the downward -flowing Sap 

could not pass. Consequently the sap 
would be hacked up and be converted into 
fruit, which would naturally be larger 
than normal. 

The professional horticulturist calls this 
method "ringing,” and there arc Other 
ways in which it can. be applied to special 
situations. It is a fact observed by fruit 
growers that a very heavy crop which 
bends the branches of an apple tree far 
down, seems to establish the bearing habit , 
so that afterward the tree will bear unusu- 
ally well. The scientific explanation is 
that the bending down of the branches 

has constricted the inner hark, and the 

downward flow of sap is distinctly below 
normal. 

A selected branch of a fruit tree can be 

made to bear better by twisting a wire 

around it. A young apple tree can be 
brought into- bearing earlier than normal 
in tile same manner, and a backward pear 
tree can be stimulated to fruit by weight- 
ing down the ends of the long branches 
in summer and throughout the dormant 

winter period. This will often force pro- 
ductiveness tile next year. The secret of 
the abnormally large pears, apples, and 
otEier fruits grown on dwarf trees lies in 

this general principle; an imperfect union 

at the grafting point prevents the normal 
downward flow of sap, and the dam me d- 
np plant food goes into fruit. 



Cowbell Holder for Drum 

The trap drummer of art orchestra uses 
a holder for his cowbell that slips over 

one of the 
t ig h t-e ning 
rods of his 

drum, both 
the holder and 

the belE being 

almost in- 
stantly re- 
moved. 

Hard maple 

is used for 
making the 
holder, and 
two slots arc cut for attachment to the 
drum and for holding the bell, the under- 
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side of the block being curved to con- 
form to tli c drum shell. The maple block 
gives .1 Let ter , dearer cone than the same 
article made of metal, — M. E, Dugg&n, 

Kenosha, Wis, 



Paste for Mounting Photographs 

A good paste fur mono ting photographs 
is made by mixing l2Va of white dex- 
trin In 15 os. o£ water, and then adding 
2 oz, of sugar, Vs oz. of powdered alum, 
and % oi. of carbolic acid. The ingre- 
dients are thoroughly stirred until they 
arc evenly mixed and no lumps remain. 
— Robert Page Lincoln, Minneapolis, 
Minnesota. 



Hollow-Log Bird Houses 



■* 




Using sections of hollo w logs, bird 
houses that are far more attractive than 
almost any kind made of boards, are 
easily made by those who delight in 
watching their feathered friends. 

The type 

shown in the 

drawing is 
made from a 
length o£ log 
mounted on a 
pole. The 
piece of log is 
tho rough 1 y 
cleaned of all 
rat and is held in place be- 
tween the circular bottom 
pint fo ran and the solid top 
with long bolts, as indi- 
cated in the illustration. 
The thickness of the 
walls will be determined to some extent 
by the amount of sound wood in the in- 
terior of the log, although if this is too 
thick, it can be cut down by using a car- 
penter’s gouge. Holes are drilled ihrnugli 
the sides, and the interior may be divided 

off into several compartments by suitable 
partitions. 



Most pleasing proportions are obtained 
with a bird house of the type shown, 
when the section of log forming the body 
of the house is about 2 in, longer than Its 
diameter, the height of the cap or ton be- 
ing made a little less than that of the 
walls. Such a bird bouse can be mounted, 
on the end! of a pole, as shown, or, by 
putting a scrcwcvc into the center of the 
cap, suspended from a tree branch. 



COld dry cells may be used as weights 
for closing doors, and similar purposes. 



Making a Catamaran Raft 

A simple raft, that will meet the re- 
quirements for an inexpensive and simple 




A Useful Rout, Bu4U Lags as b. CatamflTari RiEf, 
Take* the Place gf a nejniLacion EgwImlh WJi*n 

tbe JL-atrei Is Not Easily Obtained 



boat, can be made from two or three 
logs in the manner indicated in the draw- 



ing. 

Two logs, about 12 ft. long, arc used 
Jor Lbe sides, acid co n n ecl-ed with cross- 



pieces, spikes -or wooden pegs being used 
to secure the parts together, A piece of 
split log answers for a scat, and two forked 
branches, inserted into the sidcpiece*, 
make satisfactory oarlocks. In the ab- 
sence of regulation oars, pieces of hoard 
can be cut to approximately the proper 
shape. 




An Adjustable Reading Lamp 






PIPE TEE 



Tv v r, H | N u 
MIPPLE 



An adjustable lamp that can be carried 
around in the traveling bag and at- 
tached to a dresser, chair, or bedsLead, can 

„ be easily and 

to- clamm cheaply made; 

from a camera 
clamp of the 
tvpq shown in 
tlie drawing. 

The thread- 
ed stud of the 

clamp is sol- 
dered into a 
short nipple 
that is screwed 
into 



the 

tile 



pipe 

tee, the lamp 

Socket being 

attached by 

another nipple 

Eo the oppo- 
site end of the lee. The lamp cord is 
led Loathe socket through the side 
ing of The tec, as indicated. 

Brooklyn, N. Y. 



op 

P. L. Lowry, 



I 




Copyrighted material 




POPULAR MECHANICS 




An Automobile Kitchenette 

The automobile kitchenette shown in 
the accompanying photographs was used 
during a 3, SOd-mile tour, with the utmost 

satisfaction. 

The box is made of wood, and the sides 
arc cut to follow the curve of the body 



tom. and drops down to form a_ table, 
the tegs of which are made of a piece of 

round-iron rod, bent as shown and 
fastened to the door with staples. Bolts 
are used for attaching tlic box to the 

running board, while a U-shaped strap 
at the top passes ox r er one of the brackets 
supporting the top how. 

The cost of the whole arrangement, in- 
cluding the paint, did not exceed a dol- 
lar, — Harry E. Forbes, Van Wert, Ohio. 



A Flowerpot Refrigerator 

An ordinary unglazed’Clay flowerpot 
can be used for keeping butter and sim- 
ilar articles of food cool in hot weather. 

The dish con- 
taining the food 
is set into a larger 
dish, as shown in 
the drawing, and 
the flowerpot is 
inverted over it. 

Water is poured 
in the larger dish 
and the whole ar- 
rangement is set 
in so in e place 
where there is a 
free circulation of 
air. The porous clay pot absorbs the 
water, which, rapidly evaporating, keeps 
the contents of the food dish sweet ,amf 
cflo! for a reason able length of time. — 
C. A. Pease, Monrovia, Calif* 



Obtaining Red Tones on Prints 

To obtain red tones on photographic 
prints, it is much better to procure the 
desired color by chemical means than by 
dipping In a dye solution. By the for- 
mer process the whites are left clear, 
but, when using dyes, the whites ate in- 
evitably Stained, 

Tiie prints arc first bleached out in a 

sol sit ion of 7 «>z. distiller! 
water, 1 1)0 gr. ^potassium 
bromide, and 75 gr. potas- 
sium ferri cyanide 
(poison). The bleached 
prints arc then Iran S’ 
f erred to a sepia-toning 
solution, composed of 25 
gr. sodium sulphide in 10 
oz, of water. The oper- 
ation can be stopped 
here, and the prints 
washed and dried in the 
usual way if a sepia tone 
is desired. An additional 
solution is required fcu 
impart the desired red 
tone. This solution is composed of 10 gr, 
gold chloride and 100 gr. of ammonium 
sulphucy amide, diF solved in 10 or, of pure 
water. The prints ate allowed to remain 

in this bath until the desired tone or 

shade of red Is obtained, when they arc 
removed, washed, and dried. 



Coins Used for Weighing 

T n photographic laboratories and other 
I? Laces where small quantities of chem- 
icals or other materials are measured by 
weight, ordinary coins can be used fur 
weights. 

A copper cent weighs 50 gr„ a nickel 

SO gr., a 10-ccnt piece *40 gr., while a quar- 

ter and a half dollar weigh respectively 
90 and 1 90 gr. A slight allowance should 
be made if the coins are badly worn or 
"slick.' ' It should also be burnc in mind 
that apothecary's weight,, which consists 
of 480 grains to the ounce, is generally 
usnl in the preparation of photographic 
chemicals. 



Keeping Coffee Hot 

To keep a cup of coffee hot for a longer 
period, the cream and sugar should he 
added as soon as possible after the cof- 
fee has been poured. The cream and 
sugar absorb a certain amount of heat 

which would otherwise be dissipated as 

the Leverage cools. 



of the car, a piece of tin being used for 
the back, The cover is hinged at the bot- 




An Amu-ffioblle Klteh«ictte OmTtTUCted at a CDit qE Less than a DclSaf I 
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Making High-Frequency Oudin and Tesla Coils 

By F. L. BRSTT3N 




ing drilled at opposite 
points- for the small 
round-head wood screws 
which arc used to fasten 

it to the wooden disk. 

Almost any junk yard 
will yield the brass ball, 
which is of the type 

commonly used on metal 

bedsteads, 

The base is preferably 
made of hard wood* 
which may be finished 
as desired] it is sup- 
ported and, at the same 
time., insulated by rub- 
ber crutch tips, which 
are fitted over wooden 
Deers, one at each corner* 
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OUDIN COIL 



The Amateur Radio Opertttiff Ol 
Limited Means need Not Dca? 
HioiBclf Nccewary MiEh-Fre^ 

tfurncy Coali 

To make art Oudin 

coil, a cardboard tube, 6 
by 11 in., is needed for 
the secondary; this is 
given two or three coats 
of shellac, and when the 
last coat has dried* a 
tingle layer of No. 26 
double silk-covered mag- 
net wire is wound on* 
Start the winding Yi in. 

from the upper end of 

the tube, first fastening 

the end and allowing a 

loose end, of about S in., 
for connecting to the 

brass rod. Wind to within 
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H IGH-FREQUENCY coils are easy 

to make, and the materials are, for 
the most part, to be found around the 
average radio laboratory. Most experi- 
menters want ei ther an Oudin or a Tesla 
coil, and as they usually have all other 
necessary equipment on band, such as 
transformers, high-tension condenser, and 
rotary gap, it is comparatively easy to 
gratify their ambition. 



lower end. Small holes are made in the 
tube at the start and finish of the wind- 
ing, and the loose ends of wire are pulled 
through and fastened. When the wind- 
ing has been finished, it is given a coat 
of shellac, which is allowed to dry thor- 
oughly before proceeding further* 



The wooden disks, as shown in the 
drawing, are made to fit into the ends 
of the secondary; the bottom disk is 
screwed to the base, and the top one is 
drilled through the center to accommo- 
date the brass rod leading to the ball, 
and is then attached to the tube, A neat 
cap for lEie coil is made from a 7-in. 
phonograph record; the hole at the 
center being enlarged to take the brass 

rod, and small holes be- 



artd conn-uciLpns made, the maker most 
direct his attention to the primary wind- 
ing. Tills winding consists of eight turns 
of 1-in* copper ribbon, which is held to 

the base by four wooden cleats, as indi- 
cated; these cleats are slotted, to sepa- 
rate the individual turns from each 
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y-thvir, Flexible luads-j with helix clips [At- 
tached to one end, are CusiimCted. to tli v 

j to complete 
Using a ^-kw, trans- 
former and a regular single-unit, oil-im- 
mefsed, high-tension type condenser, 
sparks from 1.D to id in. long can be 
drawn from the coil, which is connected 



binding posts, as 
the instrument. 



in circuit as shown in the diagram. 

The Tesla-type coil is simple to make 
and operate, a"ud consists of a secondary 
winding of a single layer of No. 28 single 

cotton-covered magnet wire over a well 
shellacked 5 hy IS -ill. cardboard tube. 
After the winding lias been applied, it is 

given two coats of shellac, each oi which 

is allowed to become thoroughly dry. 
Tlie wire is wound around ttae tube to 
within ! in. of each end, and two small 

holes are punched through the cardboard 
at the terminals, far drawing the wire 

through and fastening it. After the wires 
have been looped and made fast to the 
lube, tbg, ends arc brought to the bind- 
ing posts and soldered. The Secondary- 

end disks are turned to fit the ends of 



the tube snugly, and are drilled through 
their centers to receive the %-in, glass 
rod, or tube, which is supported tn blind 
holes in tint 




cces; this glass sup- 
port is 21 in. longi if glass cannot he ob- 
tained, a wooden rad of the same dimen- 

ivill answer as well. The 



sions 




blocks supporting the coil are drilled at 
the center of their upper edges to take 
^-in, rods of fiber, to Lite upper ends of 
which the secondary binding posts arc 
screwed, as shown. 

Sever turns of H<s by %-in, brass ribbon 
form the primary, the separate turns of 
which ate held apart by means of wooden 
strips, or cleat's, to which the ribbon is 
fastened with small tacks or screws. The 
terminals of the primary are brought out 
and fastened to the bases oi binding 
posts, which are elevated from the 
wooden base on short posts of hard rub- 
ber or iiber. Similar fiber posts, fastened 
to 031 e of the cleats, arc used to support 
die primary, and keep it properly spaced 
with relation to the secondary. The 
wooden parts of the instrument arc made 
from yellow pine lo the dimensions 
shown in the drawing, anil finished with 
black asphalt um paint. The wire elec- 
trodes slide back and forth through the 
secondary binding posts, and regulate 
the length of spark as desired. A Tesla 
coil of this type is very powerful, and 
with it many interesting experiments 
with currents of high frequency can tic 
per f o rm cd j wit hout d i fficul ty, _ Th e cir- 
cuit En which a coil of this kind is used 
requires the same lyp-e of eon den Her as 
that shown in the wiring diagram of the 
Oudin coil. 



Display Rack for Electric Lamps 






Tn order to display tlie various sizes 
and style;! of electric-lamp bulbs carried 
in stock, a western dealer uses the dis- 
play rack shown in the photograph. 

The rack is made of metal tubing, the 

* wires being 
concealed in- 
side, and pull- 
chain lamp 

are 

used so that 
the customer 

can op crate 

them easily, 

although key 
sockets may 
be used, if de- 
sired. 

This a t * 
r a n g e m c n t 
saves in ti ch 
time for the 

cl calc r, mak- 
ing it unnec- 
essary to take 
bulbs from 



shelves,- open packages, and place one 
after another in a socket; in addition, the 
customer is able to compare the light 
given by the different bulbs fairly, be- 
cause he can sec them burning side by 
side. — John A. Ford. Los Angeles. Cali- 
fornia. 



Beech Leaves to Stuff Beds 

Dry beech leaves make an excellent 
muterEal far stuffing beds, ns they are 
surprisingly springy and comfortable. 
The dry leaves ate gathered in the fall 
and may l>e mixed with other leaves, but 
beech should predominate. The leaves 
have an agreeable odor and will not har- 
bor vermin. — S. Leonard Bastisi, Bourne- 
mouth, Eng, 

€ESp ccial care should he given to the 
storage of oxygen and acetylene tanks. 
Acetylene is classed as an explosive with 
other hydrocarbon gases, .and only a lim- 
ited number of containers should be 
stored in one place. Oxygen tanks should 
he stored in a separate place from acet- 
ylene tanks. 
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Washbasin lor Camp or Summer Home 



Artistic Rustic Signs 



A stationary wash stand that lacks only 
the refinements of the home article, can 
be installed in any summer home or camp, 

and fitted with drainpipes, at a very slight 

expenditure of money or effort. A tin 
washbasin of any convenient size, and 
the proper amount of tin speaking tube 

and fittings are all the materials ci ceded. 
Thq speaking tube eontes in lengths of 

about 5 ft. and is so formed that the sec- 
tions fit into elbows, tecs, and the like, 
A hole is cut in the bottom of the basin 
with a chisel, smoothed with a half-round 
file, and an elbow soldered to the bottom. 
The basin can be supporter! in a frame 
made from ati old box, and the drainpipe 
is run outside the house into a pit. 



Handle Grips Made from Old Tire 

Rubber handlebar grips for bicycler or 
■motorcycles are more or less expensive, 
and an acceptable substitute can be made 

by cutting suitable lengths from an old 

ti on skid bicycle tire. — Clay Hewes, N. 
Chatham, N. Y. 



Keeping the Dlshpan from Sight 

The household dish pan doesn't seem 
to fit properly anywhere, and its disposi- 
tion furnishes 




something of 
a problem to 
t he mistress 
of one of the 
present ideas 
in jH a part- 
men t.s.” 

The drawing 

shows dearly, 
how, S n one 

instance the 

dishpan has 

been con- 
cealed, when 

not in use, un- 
der a table, 
although the same idea might even 
be more Satisfactorily applied to the 

underside of the sink drain board. The 

pan rests on a hinged board under the 
table, is held in place by properly placed 

pegs, and is raised to, or lowered from, its 

place of concealment, by a light wire or 

string passing through screweyes, A 

ring on the end of tbe string is slipped 
over a hook on one of the legs when the 

pan is in place and hidden from view.— 

Lloyd R, Dickens, Stratford, Out. 



As signposts to guide visitors to camp 
sites, or for other like purposes, nothing 





liila-tic Signboards That 
Art In Entire Harmony 
wwli Their &urrtiimdiiij:a 

th* Summed Hfriic u; 
can. be Made Eram 
Tacked to a Board 
A&d Vanished La 

M aimer 



■ 



Serves the purpose, or harmonizes with 
the surroundings, quite so welt as a rus- 
tic xign of some sort. Two examples of 
such work are shown in the engraving’ 
the larger one Shows a vory attractive 
piece of work made from poplar twigs 
tacked to a light board, the whole being 
finished off with a coat of shellac or var- 
nish. Tilt smaller picture shows a sim- 
ilar sign in which heavier material has 
been used. Enough small nails should be 
used, when tacking the twigs in place, to 
prevent the bark from peeling off. 



When Spark Plugs are Oil-Clogged 

frequently some one cylinder of an 
automobile engine is Subject to excessive 
oil leakage, with the result that the spark 

plug fails to fire. White a fresh plug will 

start the cylinder firing, this is not always 
at hand. By shifting the troublesome 
plug from one cylinder to another, the 
trouble may be overcome, temporarily at 

least. Where the cylinder fires regularly, 

the plug seldom needs cleaning, as the 
dirty plug will be gradually cleaned by 
the heat of combustion in the Cylinder, — 
G, A r Ltiers, Washington, D„ C, 



Gathering Dead Leaves 

A S-fL square of cloth, having li^ht 

Sticks of equal length tacked to Opposite 
sides, makes a simple device for gathering 
dead leaves quickly and easily. The 
leaves are first raked into piles in the 
usual manner, and are then gathered by 
holding one of the sticks at the base of 
tlie pile on one side and passing the other 
over and under the heap. — Oscar C, Place, 
Boulder, Colo. 
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Am Illuminated GatepOst 



Novel Uses for the Hectograph 



built 



A pleasing and substantial gatepost, 
of concrete and field stone and pro- 
vided with an electric lamp, 
such as shown in the pho- 
tograph, gives the visitor 
an d pas h er-by a pleasant lm- 



Thc licet ograph, as an office conven- 
ience, is well known, and some workers 
have utilized it as an aid in certain kinds 
of drawing, where a number of copies are 
required. Anyone who has worked with 

tracings knows how soon the paper wears 

out and how the finer details are lost or 
altered. The hectograph makes many 

copies- before a new drawing Is needed 
and is particularly desirable in reproduc- 
ing detail and insuring uniformity. It 
can do still more, and reproduce flat 
washes of its various inks, red, green, 
violet, and black. In spite of their crude 
aniline character, these inks, when thinned 
a little and used with discretion, give Hat 

tones equivalent to a first wash which it 

h easy to bring up to the right shade with 
water color or crayon - it will even repro- 
duce colors made with certain of the 
package dyes. 

Hectographs 
a re oh ta inable 







L 



■» 
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Loti! 



An Electrically IUunuziated C-atepuM of Coriffctti find 
Field 'Stan* Provides an Attractive and SubBtflP" 
tiaL Entrance to Pubtii -or Reridintiflil Premises 

pressiotL The foundation may he either 
concrete or stone sunk into the ground, 
with a hare at the bottom as indicated in 
the inseri. When laying the foundation, 

provision should be made for the pipe con- 
duit through which the wires arc led to 
the light, 

1 11 forming the post o£ concrete, the 

part can be poured in an ordi- 
box form and later faced with 



central 



as desired. 



nary 
masonry 

Each of the four windows is about 6 in. 
square. Three of them are of the fixed - 
sash type, and the other is provided with 
a hinged floor for renewing the bulb as 
may be necessary. A stone or concrete 
slab, about 2 in, thick, is used to cap 
the post, and this overlaps about I in, 
on each side. 

The light is controlled by a switch 
located in the house or at any other con- 
venient point. — Frank W. Harth, ftayside,, 
Long Island, 



ftlf a cupboard door that is. held shut 
by friction alone becomes [nose, stick a 
large thumbtack in the edge. 



, with directions for using, 
at office -supply stores in 
various sizes ; but as they are rather ex- 



pensive in 
in enter can 
from the 



the 



la rger & iz.es 
make his 



the 



f ...^ expo cl- 
own hectograph 
following recipe: white glue, 
4 oz r ; water, 8 oz . ; glycerin, & oz. Dis- 
solve the glue by setting the vessel in 

boiling water until the glue is thoroughly 

liquefied and at this point add the glycerin,, 
mixing thoroughly and straining through 
a fine screen into a shallow pan, preferably 
square or oblong in shape, Before using, 
the mass slum Id lie allowed to cool about 
six hours or until it is a firm jelly. This 
mixture works best at a temperature of 
70 to 75*. For hot- weather use it would 



y 2 



oz. more 



be advisable to add about 
glue. 

In preparing drawings for reproduction, 

use a fine nen and draw fintllv and 



a one pen 

evenly, using just enough ink to make a 
full, glossy line. Allow the ink to dry 
thoroughly before placing the drawing 
on the hectograph. Use paper with a firm 
texture and of sufficient surface to pro-* 
vent absorption of the ink. When making 
drawings of buildings, or other objects 
where more or less accuracy is desired, 
tEic hectograph -ink drawing may be made 
on tracing paper or on the photograph or 
blueprint itself, although the paper of the 
latter is a little too absorbent. 



Tn making 

Hut washes, get rite ink on evenly with 
tEie first few strokes oF the brush, or the 
result will be patchy to work over. In 

printing Candle shades, only half of the 
design need be drawn, if care is used in 
registering and printing. Any part of a 
design may be stopped out by laying a 
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b it of paper over it while print Lop. 
applying a wash Over tile 




In 

tone, 



work quickly, with the brush not too wet* 
to avoid spotting and spreading- the ink 
beneath. Small outline drawings, espe- 
cially, Ef made in one or two colors of 
ink. can often be used wit h out retouch- 
ing, for place card?, invitations, announce- 
ments, and the like.— Coriune Rockwell 

Swain, Philadelphia, Pa. 



Swing Made from Machine Seat 

A stamped metal seat, sueh as used on 
mowing machines, can be converted into 
a neat and substantial children's swing. 
Two holes are drilled at opposite points 
into the front and rear edges of the seat, 
which is then suspended from a tree or 

ceiling by means of chains. — Mrs. linth 
Darling Shu It is, Greeley, Colo. 



Eliminating Dampness in Closets 

Closets and cupboards that have a 
damp, musty Odor can he .sweetened by 
placing a dish of tm slaked lime (quick- 
lime) inside. The lime will absorb the 
moisture, gradually slaking itselfj as tins 

occurs, fresh line should hr added, The 
lime also can, he used in refrigerators. 



Low- Water Alarm for Auto 





A simple attachment for indicating the 

iniounL of water in an automobile radia- 
tor,. and which 
1 also 



es 

boiling, con- 
sists of a float 
attached to 
the filler tap. 

A s h e 1 - 

urk 

float is at- 
tached to the 
end of a piece 
of bras? wire, 

l*;d tip (lirough 

a short IlsEjc, 
and through a 

hole in the fill- 

e r cap, the 

t » E> c being 

soldered to 

the underside of the cap. The upper end 

of the wire can be simply bent over, or 

fitted! wills a. b right -colored wooden bead, 
the no sit ion of which serves to indicate 



CtlRH. FV-QAT 



fiCrrf TS h£lfe& 

FL.OAT 



by its 



position 

the water level in the radiator, Or, 

violent -movement, giving warning of the 
water boiling. 



Attachment for Stove Heats Water 



To make the coal-burning cookstove 

in hi? horng suitable fur heating water 

the year round, whether coal is burned 




TIlv Burner from an Old Gas Stove, Used tq Heat 



WfltaT a EHj-peirsea with the Need of Maintaining ; 
in Che CsHiE-Burning CeaScstDve in Hot W 



PIm 



Coal 




in tbe stove or not a a westerner has dc- 
vised a simple gas attachment, by means 
of which the water can be heated with 

gas when it is nut desirable to use the 

ordinary fuel. 

TEiis attachment consists of an ordi- 
nary burner taken from the oven of ati 
oEd gat range ; it is about 15 in. long and 
is connected to a convenient gas jet with 
a rubber Us be. In hot weather, when 

warm Water is wanted, the burner is laid 

in the lire box and lighted, instead of 
huil ding and maintaining the coal fire. 
The flames Come in contact with the 
heating coil of the “water hack/" and the 

water 15 heated quickly. When it is de- 
sired to return to coal or wood, the burner 
is lifted Out of the firebox and laid to 

one side. This attachment, property sup- 
ported under the grate, may also be used 
as a substitute for paper and sticks when 
lighting the coal fire, thus saving much 
lab o r. 



([When oil ignites, do not attempt to 
.quench it by throwing on watery this 

merely spreads the flame. Throw on sand 

nr sawdust in sufficient quantities to ex- 
clude the air; this wit! smother the fire. 
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Bcpairing a Broken Mandolin Brace 



Holler Skate Aids 



Crippled Cycle 



Permitting a mandolin to remain in a 
damp place resulted in a broken brace 
and a caved-in top, due to the pressure 




Repairing a Broken. Mandolin Bra.ce and a Caved-ln 
Top withciUT Having to Strati! the I rastrument to ihc 
Factory,, by the Lvsc oE a Simple Wooden CLarrap 



of tile strings on the bridge. Tile brace, 
located directly underneath l lie bridge of 
the instrument, could not be reached on 
account of the small size of the hole in 
the sounding board, which added to the 
difficulty of making a repair. After two 
or three unsuccessful attempts at repair 
without special preparation bad been 

made, the following method was used 
successfully* 

A clamp was made, as in the drawing, 
from 34 by 3-in, hardwood, with a lower 
piece, about 6 in, long, provided with a 
block on one end. and a hole and slot in 
the center. The upper part of the clamp 
was made with a similar block at one 
end cut out to clear the fingerboard, and 
a bridge, fashioned to rest on top of the 
instrument near the edges, on the other. 

Using the broken pieces of the old brace 

as a pattern, a new one was made, and, 

holding tlie mandolin upside down, the 
brace, well smeared with glue, was placed 

as nearly in the proper position as pos- 
sible, The lower half of the clamp, in- 
serted through the sound hole, was placed 
with the block resting under the end of 
the fingerboard. The head of a 34-in. 
bolt was inserted through the hole, 
secured by sliding into the narrow slot, 
and then fastened through the upper half 
of the damp with a wingnut. After ad- 
justing the upper clamp so that one block 
bridged the fingerboard and the other one 
rested or the edges of the instrument, 
the wingnut was given a few turns, bring- 
ing the brace back into position, and the 
top of the mandolin with it. When the 
glue liad been allowed to harden properly, 
the clamp was removed. — C, M, Vail, San 

Francisco, Calif. 



As he was about to start for school on 
his bicycle, a schoolboy discovered that 
the tire of the front wheel was tarrying 
a big tack in the tread. In th is e-mcr^crs-cy 
he strapped one of his roller skates se- 
curely to the rim of the wheel, secured the 
wheel firmly to the fork, and was able 
to get to school in time for roll call. 



Mating Sealing-Wax Beads 

Beads of individual design and appear- 
ance^ require no more elaborate or ex- 
pensive apparatus and materials than an 
assortment of colored scaling wax, a steel 
knitting needle, and an alcohol lamp, the 
latter being user! in preference to any 
other flame, because it leaves no deposit 
□f soot on the wax. 

First, break oft" a piece of sealing wax 
about the size of the bead to be made, 
heat the knitting needle and press it care- 
fully into the wax .is indicated in Fig, 1. 
Hold the piece of wax over the alcohol 
flaniCj revolving it slowly until an even . 
bead, like Fig. 2, is formed; then dip in 
water until cool. 

Choose colors that blend or contrast 
well with the wax used in forming the 
bead. Heat each stick in turn and dot a 




0<l<l and Attractive ESfests in Beads a:e Obtained by 
Making Tjichi i>L DaMctmlly Ciikind Se^Linjj Waxes 



little of the wax upon flic coo! bead, as 
ill Fig. 3, and then revolve over the dame 

again. The wax, when warm, will flow 

around the bead, intermingling with it, 
and forming odd and attractive designs, 
such as the one' shown in Fig. 4, Coo! 
the bead as before by dipping in water; 
dry and pass over the flame again to re- 
store the luster. The completed bead is 
removed from the steel needle by heat- 
ing the metal on each side of the bead. 
When the bead is loose, it is slid back 
and forth on the needle a few times to 
make a clear-cut hole. 



®An ever-rcady auto creeper can be made 
by putting casters on one of the car’s re- 
movable floor boards. 
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Oliver Typewriter 





$64 



The Guarantee of a $2*000,000 Concern that it is the Identical Model 

Be vour own salesman and save $36. Ymi Ret the identic-id typewriter formerly priced *10O— 
not a rants alteration m value. The finest, the moot expenidve, the latest Oliver Model* Old 
methods were wasteful . During the war we lean i«d that it was uonficasiiry to h a ve gniAt wumbere 
of traveling Fatramen aind nurafinmap rapeci^ive bmneh bourns throughout the country n e ™™ 
a]M> ablft to disc out lei lit many other euporfl costly sales methods. \oll benefit by thrao 



Nev 



Used 



FUVIMK*. 

Brand New 

Do bllH confute this with offers of earlier 
models,, or second-hand, Note the signature 
of this advortiaeis'ient^ This La u S2^0OO 3 ODO 
concern. 

We offer new Olivers at, nearly half price 
befaufle we have put typewriter selling uti an 
efficient, scientific basts. 

You now deal direct — sdl to yanuadT, wi th 
HO one to influence you- This puts the 
Olivet on a merit twt. 

The entire facilities of this Company are 
devoted delusively to the production and 
distribution of Oliver Typewriters, 

You Save $30 

This is the first time in history 
that, a new standard SI 00 type- 
wri ter has been offered for $64. 

Remember, we do not offer i* 
substitute model, cheaper nor 

lit, 15 nt the same a p lend id 
Oliver used by the big ecuuecrns. 

Over 300,000 Olivers have been 
Bold. 

W«e ship direct from the factory to you, 

Xo money down — no red tape. Try the 
Oliver Xint at our expoitt. If ytrtl decide 
to keep it. send us 54.00 per month. If 
yotl return it, Wfi even refund the out- 
lining whi ppin g charges. YoU are iusfc 
jhtced under the slightest obligating 
at'R our whole plan. Wo rdy on your 
judgment. Wo know you don't tfMt to pay 



You may have an Oliver 
checking the coupon below 



double- and who wants a lessiM typevv l iter? 

for free trii&L by 
Or you iiN'Ly 

ask for" further infamuLtiun. 

Avoid disappriintrueut — Order now to 

Recure immediate delivery. 

An Amazing Book 

Ml \hr wenis, olthc lypi "a rlr.T wwld are ffuvr-aJ^it in 
raur slfirtlinii t.n>ot! entitJr ii ‘‘Tilt lltalL CvQib n-f I Yl»7 
writufu — The Reason naid tin.' Ivi Eim-dy — HUH y' i' U 
vaii, ifcisi.it the- counufL Pfl*. Aba our *pS-*Ui|r. Qrdw 
your t [w i i"i:i I OIL **r or usk k ) r liirUuM- ui fact n ill Icm h:L 

Canadian Price# 







TifpcttfttSr Gjmpan/ 



1 U9& Oliver Type-writ - be- Bldg-.. Clhicuptf 

MOTE CAREFULLY — T*ll» «iip«n Will brln 
■ IthiET I ha OIErab MEtflt l#r irit I rMlI or Eurttier 
m-ptl-an. Ch-cik £*r«lull» Which **U toiih. 
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THE OLIVER. TYPEWRITER COMPANY 

1036 Oliver- TjpcwrLWi 1 Rl«l|frp CUliieb if n , HL 

fthhi tiii> a. Erfiif Clllver Nine Tor fire dnii* 3rw EnsDKlViin. 
I f ] hjK|> li_ I whl 3iMi J&4 ui ific rat* rrf 34 per iiifiii i li. The 
!i|cli> m r l- m i I ri Id ymi uni'll >ully ]jhW luf, 

M 'i > ' 1 1 j 1 1 :■ J RC I’ll (I Jit 1 ?• - ..i,,iiraiiiiiiiij|iii(i'iii.i.i a i 

S'IiIm iI-ch-ji emit gila-rr me uukT an? abtiiuUun h) buy. ir 3 kIiOAc 1-n 
mum tbe Oliver, I m, ill hMii It bic-Js ij=l yuu.r esiiLiL-tt- m the c-ml iif 
m e di|L 

□ [ i iint hi n i if m miirliLnft u.nUI I nrdcr \i. ^C:ul me your Tz-c-r-k 

"Tlli? Hlath font L»t Tysrf:BTlteHl Tlifl fLraftriB :nuJ Ctii- 

m i.'uirily," yoilr dc luxe -raLuh.^ anil furtb»*T luncvnAtliMi. 
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Third art -14 

StyJra, colors 
and s hies in the 
famous lint of 

RANGFK 



.1 r r..Aitj suit 
i(V try taste and 

any pocket 



Yma can lujy 
tliflkt Jnnri th 
etfitfllEi |>r i ixi ri l 

WW.W Ik I*:** 

V IIIL CSIH Ui'ClLTP 
rliiMr of U Whfr* 



i’VWIL 



«i l^iurl the ftm 



mpjiHs 



w " nl ica *i un! it y, durtllttlny and service 

J* WTC (Trtano?- w*> 1 ;iku :iLl tlir t- ■&. When it -c 

»Jr,i n<Kt ve&nl at, return it tu ia oitd the iri:il v. 



ry It tJv^nf Highly bef 
H At touch a* vuu I i 



a penny®. You jiiijiL 



** WnJflU ILIutTinivsi: m h cota*, -rfu*n 
lh * '' r ^rt j C E hey cloj k v*d la r r o£ Anwri.’J, 
ly to be ae«il to ymi triim y n u main uj 
upan MoW. Wr wpnt ymL to KIXl Jkw 

tind <Hit all JitauUE tmr htfcn arid hrnrftm 
ni |ram cJu* Mih§tennt the Fla'tury 

CJni tlie rcrutofi or B jmL cord JOW 

L ynur frve copy uf thi* big lusdfc. 4 



Mead Cydtf Cn~ .Di'-.it. H-LCW. dbicaffg, 
OfitletWrii: 

Seed mtt Lftttft Lfcre nn C 

Wmt, Bend apediii] tuctory UMIdi^f 

Mir prsew anti full ;pairtittifar!< c-fynur 

■'ri >fc Tnu Qffri> » mJ ELzuy Payim-tfc Te 
hiante _ 



-*™. «*jr uti ■ pint ca? 
full portk'uhun cjf 



Jr T« Lb# 



ay BAyihtiK 
ia your top-ra 
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